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ABSTRACT
DEVELOPMENT OF THE SELF-DIRECTED LEARNING FOR EXERCISE SCALE (SDLES)
AND THE EDUCATION RESOURCE ASSESSMENT (ERA)
Tim Piper, Ed.D.
Department of Counseling, Adult, and Higher Education
Northern Illinois University, 2017
Thomas Smith, Director
The purpose of this study was to develop and provide validity evidence for scores from
an instrument that measures self-directed learning (SDL) in exercisers, and from a second
instrument that measures choice of learning resources by exercisers. The three dimensions of
SDL that guided this research, based upon the Oddi Continuing Learning Inventory (OCLI),
were (1) proactive drive, (2) cognitive openness, and (3) commitment to learning. The two
instruments developed for this dissertation will be termed the Self-Directed Learning for Exercise
Scale (SDLES) and the Education Resource Assessment (ERA).
Data were collected through online instruments administered to participants who were
engaged in exercise but were not employed in an exercise science-related field or profession.
All participants were recruited through direct contact, e-mail, and social media solicitation. Both
descriptive and inferential statistics were used to analyze data.
Confirmatory factor analytic findings indicate that the SDLES did not fit the proposed
three-dimensional structure. Subsequent exploratory factor analysis revealed that a twodimensional factor structure for a reduced set of the SDLES items explained 55.81% of the
variance. Confirmatory factor analysis of this 11-item, two-factor structure showed good fit,
with internally consistent constructs. Binomial logistic regression indicated that the subscales
significantly predicted individuals as autonomous exercisers (AEs) or novice exercisers (NEs).
The composite SDLES scores also were significant predictors of an individual’s classification;

whereas the composite OCLI scores were not significant predictors of an individual’s exercise
status.
Friedman test results indicate significant differences among the resources utilized by AEs.
These resources included other exercisers, the Internet, athletic trainers and physical therapists,
magazines, personal trainers, and group exercise classes. The resources utilized for NEs included
other exercisers, the Internet, magazines, group exercise classes, athletic trainers and physical
therapists, and mobile apps. The resources selected at significantly high rates by AEs included
sport coaches (U = 33,403.00, p = .001), clinics (U = 34,834.50, p = .002), and research journals
(U = 30,479.50, p < .001). The resources selected at significantly high rates by NEs included
TV programs (U = 32,152.50, p < .001) and infomercials (U = 34,572.00, p = .001). Resource
selection also was a significant predictor of exercise category χ2(2) = 68.99, p ≤ .001), explaining
67.20% of the variance, correctly classifying 86.10% as AE and 35.00% as NE. Items on the
ERA significantly predicted type of exercise, with AEs 1.53 times more likely to utilize research
journals (χ2(1) = 9.17, p < .002), and NEs 1.347 times more likely to utilize infomercials (χ2(1) =
4.47, p < .035) and 1.272 times more likely to utilize TV programs (χ2(1)= 7.02, p = .008).
The 11-item SDLES has a two-factor structure; possesses a high degree of internal
consistency, reliably measuring the underlying two-factor structure; and possesses measurement
and structural invariance, allowing for comparison of factor means with the same precision
for each group. The SDLES subscales and summated scores significantly predict AE and NE
categories. The OCLI scores do not predict AE or NE correctly. The ERA is useful for measuring
learning resources for AEs and NEs and correctly predicts AE and NE categories.
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CHAPTER ONE
INTRODUCTION
Self-directed learning (SDL) has been described by Knowles (1975) as
a process in which individuals take the initiative, with or without the help of others, in
diagnosing their learning needs, formulating learning goals, identifying human and material resources for learning, choosing and implementing appropriate learning strategies,
and evaluating learning outcomes. (p. 18)
Knowles linked SDL theory to andragogy, a parallel to pedagogy that was intended to
explain how adults learn. Merriam (2001) reviewed andragogy and SDL in an attempt to clarify
how the concepts were used and defined. She discovered that andragogy is considered to be a
concept that never developed fully into a theory; however, it is a term commonly used in Europe
to represent the term adult education, a term common to the United States. Knowles (1975)
acknowledged that andragogy was never intended to be exclusive to adult learning but, rather, an
attempt to explain how adults learn differently as we mature, which led to the development of his
SDL model.
Most researchers have explored the concept of SDL in an assortment of methods
and forms, searching for a more grounded adult education lens. Early research on SDL was
concerned with determining the frequencies and nature of the blossoming concept (Tough, 1978,
1979a, 1979b, 1980). Other research has investigated methods for measuring SDL (Guglielmino,
1977; Oddi, 1984).
Since the original concepts of SDL, spawned by early works of Knowles (1975), Tough
(1979a, 1979b), and Candy (1991), which were later extended by the learning-how-to-learn
concepts of Smith (1982), the body of research has expanded greatly. Much of the early works

of Tough (1978, 1979a) were concerned with the exploration of the frequency and motivations
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that drive SDL activities. This research revealed that between 70 and 90% of all men and women
take part in SDL activities, averaging five distinct learning endeavors per year (Tough, 1979a).
Of those pursuing independent learning projects, roughly 20% occurred under the direction
of a professional, with approximately 10% of this direction arising from group learning and
approximately 7% in the form of one-on-one direction (Tough, 1978).
As the early body of SDL literature expanded, researchers sought to better understand
SDL by developing measurement instruments. Based upon the assumption that SDL is an
inherent personal attribute, survey instruments have been developed to measure SDL readiness
and continued learning. Most notably, Guglielmino (1977) was the first to develop an instrument
to measure the complexity of characteristics, abilities, and attitudes of self-directed learners—
self-directed learning. This instrument measured one’s readiness for being generally self-directed
for learning endeavors. Criticism of the cost and validity of the Guglielmino Self-Directed
Learning Readiness Scale (SDLRS) resulted in the development of other instruments to measure
this construct (Fisher, King, & Tague, 2001; Oddi, 1986; Williamson, 2007).
In an attempt to create a unified theory to explain SDL, Oddi (1986) created Oddi
Continuing Learning Inventory (OCLI) and validated scores from the SDL measuring
instrument. As she explored the impact that such a scale could have upon the adult educator,
Oddi suggested that the OCLI could be beneficial as a “screening tool to aid in the selection
of individuals for various academic and continuing education programs” (p. 105). Oddi posed
recommendations for further development of her concepts so that the antecedents to continued
learning, motivational factors, and the relationship of skill acquisition to the development of SDL
could be understood better.
Tough (1979a, 1980) voiced concerns about using instruments such as the SDLRS or
OCLI in an overly generalized manner. His main concern was related to the “inappropriateness
of trying to generalize too simply about why people learn” (Tough, 1980, p. 6). The use of

general, self-directed assessment tools offers a glimpse into the self-directedness of individuals;
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however, unless they are content specific, they may be inadequate and leave many questions
unanswered. As Candy (1991) states, “Autonomy has both a personal and a situational
dimension” (p. 412). He expressed his concerns about SDL, stating that research has failed
to recognize the “situation-specific or context-bound nature of personal autonomy” (p. 412).
The need for contextually based SDL is indicated by Candy, yet these instruments are not
readily available. Validity evidence for scores resulting from instruments measuring SDL has
been provided by Guglielmino (1977) and Oddi (1986); however, these instruments are not
contextually based and may not be ideal for investigating domain-specific SDL. The lack of
content-specific SDL assessment tools leads to the potential for inappropriate generalizations
based on the OCLI and similar general SDL inventories commonly utilized by researchers.
In accord with recommendations by Tough and Candy, researchers have developed SDL
scales that target precise, predetermined SDL practices that are highly specific to tasks and
professions—for example, the SDL scales created in the domain of nursing research (Fisher
et al., 2001; Williamson, 2007), other healthcare professions (Curran, Kirby, & Fleet, 2006;
Robertson, Umble, & Cervero, 2003), and accounting (Smith, 2001). These profession-specific
inventories have been tailored to investigate the levels of SDL characteristics and to ascertain
the abilities, deficits, and learning progress learners possess for content knowledge and skill
enhancement.
Problem Statement
According to Merriam, Caffarella, and Baumgartner (2007), the development of SDL
among learners is a common goal of adult education today as “public schools, colleges and
universities have used this concept to describe one of the primary goals of their institutions”
(p. 105). These authors go on to state that public schools and higher education programs use SDL
as a basis for helping develop self-directed lifelong learners. Based upon the review of the SDL

literature, most of the literature typically only measures general self-directedness, and it is not
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uncommon for individuals’ scores to indicate high levels of self-directedness on these general
measures of SDL. While the concept of SDL is widely accepted in the adult education field,
less understood are the domain-specific SDL abilities. There are currently few domain-specific
SDL instruments in the literature, and the instruments that do exist are directed primarily toward
the nursing and healthcare professions. While instruments currently exist to measure general
self-directedness, the tendency for generalization of SDL may limit their usefulness if one is
interested in context-specific learning.
If the goal is to investigate a specific domain, it is important that the boundaries and
content of the investigation be specific to the domain constructs. The use of “construct-linked
scales make[s] it possible to link theory to data, and thus to test the predictions of domain
theories” (Bunderson, 2003, p. 1). Understanding a domain requires construct-relevant inquiry
that represents the assorted activities, difficulties, and assessment of formats that are specified by
the limitations and makeup of the construct that is being assessed. One area of adult learning in
which SDL is certainly relevant involves exercise and physical activity. Exercise is important to
improving health and wellness, but the SDL practices of those who engage regularly in exercise
needs to be investigated. If individuals are attempting to improve their health, it would seem
intuitive that they would seek SDL activities specific to exercise and physical activity. The
exercise professional’s role is to educate clients about health, wellness, and exercise. Research on
SDL, however, is lacking in the field of exercise science.
Autonomous exercisers (AEs), those who have made exercise a regular part of their
lifestyles, possess motivation to exercise as demonstrated by their adherence to exercise. While
most individuals score high on general SDL inventories, unless they are employed in a health
or wellness field, the motivation to learn specifically about exercise may be absent. The drive to
become self-directed may be separate and distinctly different from general SDL characteristics.
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If one were to accept the premise that inactivity can be explained as an innate personality
trait of the individual, then it would seem futile to try to change the mindset of the individual.
However, if inactivity is merely a learned tendency, then it is possible to change the individual’s
mindset and overall health. Individuals who have been taking part in regular exercise for at least
three days per week for six months or more can be considered AEs. Something is different about
these individuals compared to their non-exercising counterparts, and SDL that is specific to
exercise may help explain some of that difference. To determine if AEs are engaged in SDL that
is specific to exercise, an instrument must be developed to test for this domain-specific ability,
and validity evidence for the resulting scores must be generated.
Presently, little empirical research exists regarding where successful exercisers gain
information about exercise technique, instruction, and planning. Likewise, the literature is void
of research pertaining to those who have intended to, but had not yet become, AEs. Without
data regarding where and how successful exercisers learn about training, the very industry of
exercise instruction is called into question. The SDL activity of exercisers is an unexplored
line of research. With projections of rapid growth in the exercise science field over the next six
years (Pescatello & American College of Sports Medicine [ACSM], 2014), understanding how

exercisers learn about fitness concepts could become a very important factor for personal trainers
as well as researchers.
Purpose Statement
The purpose of this study was to develop and provide validity evidence for scores from
an instrument that measures self-directed learning (SDL) in exercisers, and from a second
instrument that measures choice of learning resources by exercisers. The two instruments
developed for this dissertation will be termed the Self-Directed Learning for Exercise Scale
(SDLES) and the Education Resource Assessment (ERA).

Research Questions
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The following research questions will be addressed in this study:
•

Research Question 1a – Do scores from the SDLES reflect a three-dimensional structure?

•

Research Question 1b – Is there evidence of internal consistency reliability for scores from
the SDLES?

•

Research Question 1c – Do scores from the SDLES exhibit factorial invariance by type of
exercisers (novice exerciser [NE] vs. autonomous exerciser [AE])?

•

Research Question 2 – Does the SDLES discriminate between autonomous exercisers and
novice exercisers, and in a different manner than the OCLI?

•

Research Question 3a – What resources do autonomous exercisers utilize?

•

Research Question 3b – What resources do novice exercisers utilize?

•

Research Question 4 – Do the resources utilized, as measured by the ERA, predict whether a
person is a novice or autonomous exerciser?
Significance of the Study
Exercise scientists, such as personal trainers, rehabilitation specialists, strength coaches,

and others involved in health and wellness, are responsible for enhancing the physical attributes
of their clients. Without first understanding the SDL practices of their clientele, exercise
scientists may lack direction and focus in the training of their clients. Currently, no research
exists that explores the self-directed learning characteristics and abilities specific to autonomous
exercisers. Furthermore, while it is assumed that autonomous exercisers are learning, no research
exists that explores the potential sources of information AEs utilize for their SDL regarding
exercise.

Theoretical Framework
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The current study investigated SDL in the context of domain specificity, which was
suggested as a line of research by Oddi (1986). The instrument developed will follow the
dimension of SDL outlined by Oddi and will be analyzed by applying the unified validation
theory concepts of Messick (1995). The procedures for applying unified validation theory
analysis will adhere to the steps outlined by Cook and Beckman (2006).
The theoretical underpinnings of the current study are based upon the assumptions
attributed to SDL. Silen and Uhlin (2008) have called into question one common assumption,
that SDL is a general attribute, and this assumption leads to a common error found in much of
the SDL research—the oversimplification of the SDL concepts. There is a gap in the literature
related to SDL research that can be utilized by the exercise scientists for applications in their
field of practice. If scores from the SDLES are found to exhibit validity, and they are found to
be different between the autonomous and novice exercisers, then this evidence may support the
concept of domain-specific SDL, leading to future research to more fully explore this notion.
The present study does not assume the belief, posited by many authors, that SDL is an
innate personality characteristic (Artis & Harris, 2007; Brockett & Hiemstra, 1991; Candy,
1991; Guglielmino, 1977; Merriam et al., 2007). Recent researchers have framed their studies
around this common assumption only to call it into question during their findings and discussion
(Kicken, Brand-Gruwel, van Merrienboar, & Slot, 2009; Ponton, Derrick, & Carr, 2005a). If SDL
is an innate personality characteristic, then there should be research that delineates individuals
whose personality characteristics do not include SDL abilities. Studies which have measured
SDL in a broad range of populations have failed to uncover low SDL scores (Gieve & Clark,
2005; Gremmo & Riley, 1995; Kungu, Kinyanjui, & Machtmes, 2011; Reio & Davis, 2005).
This research will investigate SDL in the context of a specific domain of learning and
may result in the first step toward the development of a domain theory. Grounded in the work
of Messick’s Unified Theory of Construct Validity, Bunderson (2003) describes domain theory

development as a research design that is focused on construct-linked measurements that support
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theory and evolve in conjunction with the theory development. Similar to validation theory,
domain theory hopes to not merely generate scores from instruments but, rather, explore the
meanings of scores in the context in which they are obtained, with the intention of developing
theory based upon the meaningfulness of research findings. The development of a singular
measurement instrument is but one step in the direction of domain theory development, and
the SDLES scores will be assessed for usefulness as a beginning point for the development of
domain-specific SDL theory.
Following the direction for further study offered by Oddi (1986), the present study
will explore SDL from the standpoint that it is potentially a domain-specific ability that
can be developed, with the needed motivations, in those who may not exhibit general SDL
characteristics in other domains. The following three dimensions of SDL uncovered by the OCLI
will be the basis for the SDLES’ item development: (1) proactive versus reactive drive,
(2) cognitive openness versus defensiveness, and (3) commitment to learning versus aversion to
learning.
The lens through which this question will be viewed is through a yet to be defined
concept of domain-specific SDL. While this concept is undeveloped, domain-specific
instruments that exist in various professional fields support this viewpoint. These instruments
were developed to measure SDL beyond general readiness or preference to learn new things by
delving deeper into domain-specific aspects of the construct. Much of the prior SDL research
based validity and reliability interpretation of instruments on old paradigms. The present study
uses the Unified Theory of Construct Validity proposed by Messick (1995) as the method by
which score validity is examined. Messick’s view of validity consists of the review of evidence
for a construct, the supporting rationale for the basis for test use and interpretation regarding the
construct, appraisal of the value implications, and social consequences of a given measurement

instrument. He asserts that applying a unified theory of validity results in a process that makes
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clear what is often obscured, namely that “validity judgments are value judgments” (p. 748).
Kelly, O’Malley, Kallen, and Ford (2005) discussed validity concepts for clinical research
settings. They describe a three-level approach to validation. The first level is construct precision:
the ability of an instrument to accurately measure the intended construct. The second level is
quantification precision, which constitutes the reliability of the instrument. The final level is
translation precision, which relates to the ability to generalize the scores from an instrument
from a sample of a study to similar populations. Generalization is not difficult to establish if
the population is defined clearly and if the study sample is virtually indistinguishable from the
population.
Exploring the concept of unified validation, Cook and Beckman (2006) make clear that
validity is not a property of an instrument but, rather, a property of the interpretations drawn
from scores found with an instrument. They describe validity as “how well one can legitimately
trust the results of a test as interpreted for a specific purpose” (p. 166). According to their
review of the literature, modern validation theory and application is best accomplished through
five sources of support for validity. They posit that to develop a defendable instrument, careful
attention should be given to (1) identifying the construct, (2) ensuring that the response format is
familiar to the participants, (3) establishing an acceptable reliability and factor structure,
(4) comparing scores between different groups with the same instrument or to other similar
instruments, and (5) the consequences of score interpretation and application to those sampled.
Common methods for validation of scores from instruments used in the past included
using statistics to determine evidence of content validity, internal consistency, discriminant
and convergent validity, content validity, criterion validity, and unidimensionality. The unified
validation approach aims to establish construct validity by using an aggregation of statistical
methods to judge the appropriateness of any inferences made regarding the overarching construct
validity of an instrument (Messick, 1995). By utilizing the steps outlined by Cook and Beckman

(2006) for applying unified validation theory, instrument scores can be assessed more clearly,
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and with greater certainty, leading to a more appropriate application and generalization to the
construct being assessed.
Assumptions
For the purpose of this study, the following are assumed:
•

The construct of SDL accurately explains the process, practice, and product of autonomous
learning undertaken by individuals.

•

SDL is a construct distributed on a continuum in the population.

•

Participants will answer all survey questions completely and honestly.
Delimitations

For the purpose of this study, the following will be considered delimitations:
•

Participation in this study is delimited to a convenience sample of adult exercisers drawn
from a population of exercisers who exercise in fitness facilities in the U.S., 18 to 60 years
old, who are either autonomous exercisers, those who have exercised three days per week
over the last six months, or novice exercisers—all other exercisers who do not meet the
criteria of the autonomous exercisers. Individuals who are exercising as a part of an exercise
program supervised and administered by physical therapists, cardiac rehabilitation therapists,
occupational therapists, or at other clinical settings are excluded from this study.

•

Individuals who are employed in a profession that would incline them to be required to learn
specifically about exercise will be excluded from the study.

•

The results of the proposed study will not be generalized to exercisers who exercise outside
of fitness facility settings, as part of a sporting program, or as part of a clinical setting such as
cardiac or pulmonary rehabilitation programs.

•

The ERA instrument in this study will use close-ended responses.

Definitions of Terms and Acronyms
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Autonomous exerciser – An autonomous exerciser is an individual who has been taking
part in regular exercise for at least three days per week for the last six months or more.
Autonomy – Autonomy is the ability to control and direct one’s own learning and actions.
Construct validity – Construct validity refers to the inferences and subsequent
consequences of score interpretation obtained from an instrument.
Exercise science – “A theory-based, research-led discipline that seeks applied
solutions to health problems related to physical inactivity, and which aims to understand and
promote individual and public health and wellbeing through evidence-based physical activity
interventions” (Smith, 2004, p. 5).
Exercise scientist – A fitness professional who has obtained a minimum of a Bachelor of
Science degree in the field of Exercise Science and is responsible for the design, direction, and
implementation of exercise and wellness programming for individuals, groups, corporations, and
clinical settings.
Innate – Something that is central in the essential character of the individual.
Novice exercisers – A novice exerciser is an individual who has been exercising for less
than three days per week for less than six months.
Personal trainer – A fitness professional employed to design and direct exercise
programs for individuals. Personal trainers are not always required by employers to hold
baccalaureate degrees.
Self-Directed learning (SDL) – “A process in which individuals take the initiative, with
or without the help of others, in diagnosing their learning needs, formulating learning goals,
identifying human and material resources for learning, choosing and implementing appropriate
learning strategies, and evaluating learning outcomes” (Knowles, 1975, p. 18).
The present research study will explore specific questions that emerge from the review
of literature regarding SDL in autonomous exercisers. Chapter Two will summarize the research

related to SDL and autonomy in learning to help illustrate its historical development as well
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as gaps in the literature. Chapter Three will describe the research methods used to design the
SDLES and provide validity evidence for the resulting scores. Evidence for the validity of scores
from the SDLES instrument will be presented in. Finally, in Chapter Five, the findings as they
pertain to the research questions will be discussed.

CHAPTER TWO
REVIEW OF LITERATURE
The purpose of this study was to develop and provide validity evidence for scores from an
instrument that measures self-directed learning (SDL) in exercisers, and from a second instrument
that measures choice of learning resources by exercisers. The instruments developed for this
dissertation are referred to as the Self-Directed Learning for Exercise Scale (SDLES) and the
Education Resource Assessment (ERA). The research will answer the following questions: “Does the
SDLES provide valid scores to measure SDL for the domain of exercise?,” “Based upon responses on
the ERA, what resources do autonomous exercisers utilize?,” and “Do the learning resources used by
exercisers predict whether they are autonomous exercisers (AEs) or novice exercisers (NEs)?” Upon
answering these questions, a more complete concept of SDL for exercise can be posited.
This literature review explores the histories of autonomy and SDL and their evolution.
The gaps that exist in the literature will be highlighted so that areas of research that merit further
investigation can be justified. As the following literature review illustrates, problems emerge from
a critique of the past and current research literature.
Autonomy
An exploration of the major thematic issues related to autonomy and their connection to SDL
leads to a deeper understanding of SDL and how it applies to autonomy for exercise. The threads
of research explored include general research on autonomy development, autonomy in formal
education, autonomy in the workplace, autonomy in the health profession, autonomy as it applies
to exercise, and, finally, the exploration of the concept of domain specificity of SDL. This literature
builds the basis for the development of an instrument to measure SDL for the domain of exercise.

Autonomy Development
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Self-directed learning is concerned with the learner having the motivation and desire
to learn. SDL theory assumes that an individual possesses autonomy, which is associated with
maturity, experience, and internal motivation to learn for intrinsic reasons. Autonomy is closely
related to SDL and can help explain what may help or hinder individuals’ self-directed learning
attempts.
Rivers (2001) illustrates how the concept of autonomy is at the root of SDL in his work
with 11 undergraduate foreign language learners. Grounded theory analysis of the qualitative
data uncovered high levels of attempts to become autonomous learners, exemplified by selfassessment, strategies for improving learning, and dealing with different teaching and behavioral
styles. This qualitative investigation sought to discern the methods used by experienced language
learners when faced with different teaching styles. While these individuals were enrolled in
courses to learn different languages, similar themes emerged related to their learning. The major
findings included the dissimilarity between the instructor’s teaching style and the students’
learning styles as well as a trend toward three specific learning behaviors for successful students:
(1) high self-assessment of progress and learning preference, (2) autonomy of learning, and
(3) high SDL. Rivers found that if learners are unable to perform self-assessment appropriately
and fail to reach autonomy, “self-directed language learning will not occur” (p. 287).
In their review of the literature, Peters and Gray (2005) acknowledge that much of the
SDL research has been performed in formal education settings but indicate that SDL does not
always have to be created or developed in these settings. They also state “that there is no such
thing as an autonomous learner” (p.13) as learners co-create knowledge and learn in context with
others, and learning is a process that occurs “in between and among people and not strictly in
individuals’ heads” (p. 13). Teacher-directed guidance in self-regulation of learning is helpful;
however, until individuals become aware of their own learning needs, goals, strengths, and
weaknesses, they likely will never become more autonomous. Without achieving some level

of autonomy, full development of SDL skills will remain unfulfilled. Previous research related
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to autonomy sought to explain how and why individuals gain independence in their learning
through the application of self-efficacy, Self-Determination Theory, and Theory of Planned
Behavior.
Loyens, Magda, and Rikers (2008) found support for the long-held opinion that
autonomy is an essential component of independent learning with their review of the literature
in which they investigated the similarities of SDL to self-regulated learning and the role of
SDL in problem-based learning. They explained that, regardless of the viewpoint of those who
encourage independent forms of learning, such as SDL, or learning in a formal education setting,
such as self-regulated learning, the need for learner control in the learning process is necessary.
As individuals gain some control in their learning process, their confidence in their learning
potential could improve.
Self-Efficacy
When considering the reasons that drive individuals to take part in personal pursuits,
the concept of self-efficacy, the belief in one’s ability for a specific task, appears to play a vital
role. Most notably, Bandura (1977) is credited with advancing the research on self-efficacy.
In his early work, he developed a unified theory of behavioral change. The model Bandura
proposed states that self-efficacy is linked to performance accomplishments, verbal persuasion,
physiological state, and vicarious experiences. In this model, higher self-efficacy leads to greater
degrees of involvement and effort. The link between self-efficacy and effort to take part in an
activity has been supported by many subsequent researchers who have found that there is a
greater involvement in and commitment to physical activity when self-efficacy is high.
Gist and Mitchell (1992) proposed a model for explaining the information cues and
antecedents to developing self-efficacy. The model illustrates that there are three major
assessment processes and judgments about efficacy for a task: (1) self-efficacy influences
commitment to meet goals, (2) an individual’s initial steps and activities for task completion,

and (3) interpretation of feedback. These processes become routine as experience with a task
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increases. While there will likely be limitations and potentially some apprehension to learning
something novel, if individuals possess high self-efficacy, they will be more likely to undertake a
learning challenge.
When considering self-efficacy and how it can lead to more learning autonomy, the
research leads to a discussion of intrinsic motivation. Rapaport (1958) wrote extensively on
how intrinsic motivation factors lead up to and support the theory of autonomy, stating that
“the more autonomous the ego, the more nutriment is provided from these internal sources”
(p. 32). His work was seminal in the development of the concept of autonomy as it relates to
intrinsic motivation, and his work explored the internal sources that we draw upon for personal
development as the building blocks of our personal autonomy.
Several studies have examined self-efficacy among exercisers. Duda and Tappe (1988)
studied the relationship between social psychology and exercise behaviors in 47 middle-aged
men and women taking part in a structured exercise program. They found positive correlations
between levels of exercise behaviors with recognition from others, physical self-efficacy, and
the perception that the exercise was improving health. Weiss, Wiese, and Klint (1989) studied
how self-efficacy was related to performance in 22 male gymnasts, ages 7 to 18. Using a
questionnaire to assess worry and negative social evaluation, they found that a direct, positive
relationship exists between self-efficacy and performance, perception of ability, and confidence.
Brown, Welsh, Labbe, Vitulli, and Kulkarni (1992) conducted a nine-week running
program with 27 institutionalized adolescent boys and girls. The effects of the running program
upon depression, moods, and self-efficacy were studied, and the researchers discovered that
the exercise program resulted in positive changes in anxiety, depression, hostility, thinking,
and fatigue for the female participants, and vigor and self-efficacy improved in both boys and
girls. Rabinowitz, Melamed, Weisberg, Tal, and Ribak (1992) investigated self-efficacy, beliefs,
health-related locus of control, and optimism as they related to exercise behaviors. The sample of

46 blue-collar manufacturing plant workers included nine men and 37 women, with a mean age
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of 34 years. These participants completed questionnaires to assess beliefs, exercise self-efficacy,
locus of control, optimism, time for exercise, and dietary habits. The researchers reported that the
only constructs assessed that correlated with exercise behaviors were self-efficacy and belief that
exercise contributes to better health.
Self-efficacy has long been investigated as it relates to goal setting, commitment, and
locus of control. Bandura and Cervone (1983) tested the influence of mediating mechanisms,
self-evaluation, and self-efficacy on goals and performance motivation. A sample of 45 men
and 45 women took part in strenuous bouts of riding a stationary cycle with both goal and
performance feedback, goal alone, performance feedback alone, or without either form of
feedback. Results were that the combination of goal and performance feedback was a strong
motivator, and the presence of self-evaluation and self-efficacy predicted the degree of
motivation. Bandura and Cervone also discovered that when high self-efficacy was present,
setting personal goals led to higher performance and effort.
Schunk (1984) investigated the impact of rewards and goals upon motivation, selfefficacy, and performance in children. A sample of 33 elementary students completed surveys
to measure self-efficacy and a math skill test to measure performance under treatments of
receiving either rewards only, establishing goals only, or rewards and goals. The results indicated
that combining rewards and goals led to higher self-efficacy and better performance. Gist and
Mitchell (1992) found similar results but went on to state that both initial self-efficacy and locus
of control played a role in the initial choices made by participants. Their work was a review of
theory, anecdotal processes, and information cues that are part of self-efficacy formation. Their
review of over 90 studies related to self-efficacy resulted in the development of a model of the
determinants of self-efficacy, which places major emphasis on assessment processes that are
integral for the development of self-efficacy. The model consists of the three major assessment
processes and judgments about efficacy for a task: (1) commitment to meet goals, (2) an

individual’s activities of task completion, and, finally, (3) the interpretation of feedback, all of
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which coalesce into factors that potentially change self-efficacy. Gist and Mitchell concluded
that as experience levels increase, self-efficacy becomes enhanced. Self-efficacy, motivation, and
experience have complementary relationships, all being enhanced by the others to some degree.
Ponton and others have investigated, quite extensively, the relationship between selfefficacy and autonomy. Ponton, Derrick, Hall, Rhea, and Carr (2005c) state that individuals “do
not engage in perceived futile endeavors but rather choose activities that they feel will lead to
satisfying ends” (p. 52). To explore the concept of autonomous learning as a set of behaviors
measured by intentions to learn, they developed a new instrument, the Appraisal of Learning
Autonomy. They suggest that “self-efficacy is a domain specific assessment [and] self-efficacy
in autonomous learning should precede such learning” (p. 52). The instrument was modeled
after the Exercise Self-Efficacy Scale and excluded the use of self-efficacy in the title to avoid
response bias. The instrument included items that were scored in gradations of 0 to 100 to
measure levels of perceived ability to undertake autonomous learning. They developed the
instrument using a pilot study with 77 participants. The instrument was then completed by a
follow-up sample of 51 participants to determine construct homogeneity (using factor analysis)
and internal consistency. Their analysis determined that the final form of their instrument
provided valid and reliable learner autonomy scores.
In a follow-up study by Ponton, Derrick, Confessore, and Rhea (2005b), five instruments,
including the Appraisal of Learning Autonomy, were used to assess the hypothesis that selfefficacy mediates the relationship between desire and autonomy. Their findings from a sample
of 82 adults did not support the concept of self-efficacy as a mediator but did conclude that selfefficacy accounted for variance in autonomy that could not be explained by desire alone.
The Appraisal of Learning Assessment was found to be of utility for assessing learning
autonomy as it accounts for variance in learning autonomy, especially when combined with
learning desire (Ponton, Carr, Schuette, & Confessore, 2010). Data from a sample of 2,074

adults, consisting of a number of samples from prior research studies using the Appraisal of
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Leaning Assessment, were analyzed to determine the validity of the scores from the instrument
and were found to be useful for developing a better understanding of autonomous learning. The
findings support a link between self-efficacy in a particular domain and the likelihood of gaining
learning autonomy.
Gremmo and Riley (1995) examined existing research regarding autonomy and SDL.
Their work explored a number of objections and refutations to the concept of autonomy. Among
these objections were assertions that autonomy was not possible in children and adults of low
education when undertaking challenging topics such as language learning. The authors contend
that while SDL does require a degree of self-assessment, as long as it is realistic, thorough, and
relevant to the learning objective, their research found no support for the objections to autonomy.
On the contrary, their research showed that all of the concerns have been largely refuted,
and they recommend that self-assessment that is relevant to subject matter improves learner
autonomy. The one item that stands out and holds relevance to the study of domain-specific SDL
is the fact that they designate the need for self-assessment that is relevant to the subject matter
that is domain-specific.
Self-Determination Theory
Bandura helped to generate and support the concept of self-efficacy, which led to the
development of new theory related to learning pursuits that had gone unexplored prior to his
groundbreaking work. Attempting to explain self-motivated pursuits from a socio-contextual
standpoint, Self-Determination Theory has broadened the concepts of what psychological needs
are required for fostering autonomy. In a review article, Ryan and Deci (2000b) identified three
critical factors that support the development of autonomy for self-improvement. The first factor
is competence. As levels of perceived proficiency for a given task increase, so does the level
of autonomy for the task, a concept similar to self-efficacy. The second factor is relatedness
or feeling cared for and appreciated. The final factor is autonomy and the ability to be free

of external constraints and psychological freedom. While these three factors are innate needs

20

and are not learned, Ryan and Deci acknowledge that psychological drive must be considered
a dominant force in learning and that it contributes to the “general mastery and management
of people’s physical and social environments” (p. 230). In a similar review and summation of
the literature, Deci and Ryan (2000) state that Self-Determination Theory views an individual’s
perceived needs as “innate rather than learned and therefore . . . give motivational content to life”
(p. 230). They explore the concept of intrinsic motivation, explaining that individuals engage in
activities they find interesting, a process that leads to growth.
Self-Determination Theory has helped explain how and why intrinsic motivation
develops. In an attempt to investigate the three factors of Self-Determination Theory,
Van den Broeck, Vansteenkiste, De Witte, Soenens, and Lens (2010) acknowledged that
contextually based assessment instruments were sparse; thus, they developed a work-related
assessment instrument to measure work-related need satisfaction. Van den Broeck et al. sampled
1,185 Dutch-speaking students, researchers, workers for a human resources company, and call
center agents with the instrument that they developed. Their findings support the three factors
as possessing high predictability for the work-specific Self-Determination Theory factors of
autonomy, competence, and relatedness. Van de Broeck et al. applied the broad concepts and
tenants of Self-Determination Theory, thought to be innate abilities, in a very specific context.
The Theory of Planned Behavior shows the connection between self-efficacy and
motivation to take part in personal pursuits. Ajzen (1991) used the Theory of Planned Behavior
as a framework to explain human social behavior. His work, consisting of a review of the
literature on this theory, found that perceived behavioral control—or what drives an individual’s
social behavior, intention, and personal autonomy—is responsible for a large degree of the
variance in behavior. When combined with attitude and subjective norms, certain behaviors
become easier to predict. Ajzen and Driver (1992) surveyed 146 undergraduate students
about their attitudes and opinions regarding five leisure activities and confirmed that attitude,

subjective norms, and behavioral autonomy were correlated positively with intention. Behavior
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was best predicted by the combination of intention and autonomy. There were no significant
gender differences observed. Their conclusion was that the Theory of Planned Behavior can be
useful in understanding leisure activity.
Whether considering Self-Determination Theory, Theory of Planned Behavior, or SDL,
autonomy is an essential element. Ryan and Deci (2000a) revisited motivation in their review
of the literature involving classic definitions of motivation and considered the more recent
developments in the literature. Their literature review found that the research up to the turn of the
century supported the contention that intrinsic motivation is beneficial for many aspects related to
human well-being. Not only did they conclude that intrinsic motivation leads to greater creativity
and motivation to learn, but the act of pursuing a learning project for personal satisfaction was
also responsible for enhanced motivation and quality of learning. Furthermore, as an individual
undergoes greater internalization, a more diversified range of positive adaptations results. Their
conclusion was that the development of competence, relatedness, and autonomy, in turn, results
in greater internalization of formerly external factors. What this research shows is that the
development and support of autonomy result in higher levels of autonomy.
Autonomy in Formal Education
As autonomy research grew, it became important to identify instructional behaviors
that support or deter the development of learning autonomy. Reeves and Jang (2006) used a
pool of 72 student teachers to explore autonomy-support behaviors via ratings of videotaped
instructional sessions. Their findings resulted in an extensive list of factors that were categorized
as either supportive or detrimental for autonomous learning. The following are the behaviors
Reeves and Jang discovered were supportive of autonomy:
•

Listening to the learner

•

Allotting time for individualized work

•

Giving students the opportunity to speak

•

Praising improvement and skill mastery

•

Encouraging student effort

•

Responding to questions and comments from learner

•

Acknowledging student perspectives and experience

•

Offering hints when students are struggling
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Reeves and Jang (2006) also found behaviors such as the following that were detrimental
to autonomy:
•

Monopolizing learning materials by teacher

•

Not offering time for students to work on problems during discussions

•

Offering answers to students before they are given time to solve problems

•

Giving directives and commands during class instruction

•

Using definitive statements such as “always,” “should,” and “have to” during learning

•

Using questions to control and direct student work
The work of Reeves and Jang confirms what many adult educators already believe;

however, theirs is one of the most well-controlled and extensive investigations of autonomy
support.
Autonomy Support and Structure
One of the clearest definitions of autonomy support and structure comes from Jang,
Reeve, and Deci (2010). They define autonomy supportive behaviors as those instructional
practices that “(a) nurture inner motivational resources, (b) rely on controlling informational
language, and (c) acknowledge the students’ perspective and feelings” (p. 589). They define
autonomy structure as the “amount and clarity of information that teachers provide to students
about expectations and ways of effectively achieving desired educational outcomes” (p. 589).
The need for teacher support is paramount to fostering autonomous learning. Black
and Deci (2000) investigated the perceptions of 137 students regarding behaviors by college
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instructors that were supportive of autonomy. The students’ completed questionnaires regarding

instructor autonomy support showed that a structure for autonomy, as well as support throughout
the learning process, led to enhanced intrinsic motivation, self-regulation, competence,
enjoyment, and academic performance. As well as enhancing these qualities that build autonomy,
Black and Deci also discovered that students perceived less anxiety and focus on grades in
exchange for a greater internalization of their learning.
In partial congruence with the work of Black and Deci (2000), Sierens, Vansteenkiste,
Goossens, Soenens, and Dochy (2009) sampled 526 students with questionnaires that assessed
autonomy support, structure, and self-regulated learning. They found that the instructor must
be responsible for the development of an educational structure by way of clear communication
of learning expectations for enhanced learner autonomy. However, no correlation between
autonomy support and self-regulation in learning was found unless coupled with autonomy
structure. They state that both support and structure are needed because these factors act “in a
synergistic fashion to facilitate SRL, presumably because students’ basic needs for autonomy and
competence are simultaneously supported” (p. 66).
Luftenegger et al. (2011) developed an instrument to measure self-regulated learning
behavior and persistent motivation and then sampled 2,266 junior high school-age students in
Austria. They found that teachers who encourage and develop autonomy and reflection also
promote enhanced lifelong learning in their pupils. These findings support the early investigation
of Moore (1972), who wrote a review of literature regarding the cooperative relationship that
develops between the teacher and student when developing learner autonomy. Moore states that
“in adulthood one wishes to learn in response to problem situations” (p. 86).
Investigating attitudes of young teachers as well as parents of elementary school students
has shown that both teachers and parents believe that they play a role in creating effective learning.
In a quasi-experimental study by Froiland (2011), 15 parents and 15 elementary students learned
techniques for autonomy-supportive communication. When the treatment group was compared

to the control group, Froiland discovered that parents in the treatment group believed that their
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involvement in autonomy-supportive behaviors was worthwhile and resulted in greater autonomy
in their children, with confirmation from the children who reported greater affect for their
homework. The children in the treatment group also indicated positive affect for homework.
Acknowledging the potential pitfalls of poorly designed curriculum, Yuksel (2010) used
negotiated curricula with his postgraduate courses to investigate the active learning of students.
The proposed system, in which the student and teacher negotiate a curriculum, was found to
increase learner autonomy and a degree of ownership in the learning process. These negotiations
also fostered motivation and interest.
By surveying (n = 112) and interviewing (n = 20) student teachers, Balcikanli (2010)
examined student teachers’ beliefs of learner autonomy. While young student teachers reported
that they were in support of and appreciated the concept of learning autonomy, they did not wish
to allow their future students to take part in the structure and decisions for class. From these
studies, the potential for confrontation between teachers and their stakeholders (students and
parents) is clearly evident.
To explore the difference and importance of both autonomy support and autonomy
structure, Jang et al. (2010) observed over 1,000 high school students to determine which factor,
autonomy support or structure, was most critical to development of autonomy and student
engagement. Even though they found that support and structure each correlated with (1) the
development of autonomy and (2) student engagement, the students’ self-reported perceptions of
engagement correlated only with autonomy support and not with structure. Students did not view
the structure as sufficient for developing autonomy.
Furtak and Kunter (2012) used an experimental design to assess cognitive autonomy,
procedural autonomy, and teaching approaches with 51 junior high students during science
lessons. The lessons used in the study were videotaped, and the results indicated that both
cognitive autonomy support and structure lead to greater perceived autonomy.

Verpoorten (2009) explored learning-autonomy development with an emphasis on
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structure. The focus of his work was automated computer tutoring systems, which are highly
structured and user friendly. His investigation of the current literature led to the conclusion that
these machine-led systems were not comparable to human-led education and, due to a lack of
learner choice, actually led to lowering learner autonomy. While these systems and delivery
structures hold promise, research has not found them to perform as well as human teachers
because they lack the ability to personalize the learning.
Autonomy in the Workplace
Workers who have high degrees of autonomy possess many qualities that not only will
benefit themselves but will also result in positive outcomes for the employer. Spector (1986)
conducted a meta-analysis of research related to autonomy in the workplace. He found that
research compiled up to 1986 indicated that high levels of autonomy resulted in greater job
satisfaction, commitment, involvement, motivation, and performance. He also found that high
autonomy at work resulted in lower levels of emotional stress, role stress, absenteeism, turnover,
and physical symptoms.
Wang and Netemeyer (2002) surveyed 147 salespeople with Likert-type scales for the
effects of job autonomy, customer demands, and trait competitiveness on learning, self-efficacy,
and performance. The authors found that not only did autonomy lead to greater learning, but the
level of effort to learn resulted in heightened self-efficacy. Additionally, the factor of customer
demand resulted in a greater desire to learn as long as rewards were related to the effort required
to learn what was necessary.
van Ruysseveldt and van Dijke (2011) sampled over 20,000 wage earners in Belgium
who completed scales to assess workload and work stress. These researchers found that as
workload increases, learning increases; however, there is a point at which greater workload will
result in minimal increases in learning. It was found that, when exposed to low to moderate

workloads, autonomy and learning opportunities are greater, but when workloads become high,
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learning autonomy and learning opportunities are impacted negatively. These authors concluded
that it would be most beneficial to develop methods that increase the autonomy of jobs that
currently possess low to moderate autonomy rather than trying to stimulate autonomy and
workload in jobs that are already high in autonomy and workload.
Autonomy in the Health Profession
Poynton, Madden, Bowers, and Keefe (2007) evaluated the implementation of a nurse
residency program, highlighting key lessons learned from the evaluation. Among the key
elements of the successful program was the recognition of the need for respect and collegiality
among residents and mentors as a means for promoting autonomy through “support of
professional development and the residents’ recognition of their growing skill set” (p. 391).
While much of the literature promotes the concept of building learning communities,
it has not always been determined to be effective or feasible. Horsley, O’Neill, and Campbell
(2009) studied medical doctors by reviewing the personal learning projects submitted to the
Canadian Maintenance of Certification for common characteristics, quality of questions, and
relationships between learning and stages of change. The doctors who participated reported that
learning in groups was difficult and not highly effective.
Patient autonomy in the form of patient acquisition of personal health information and
involvement in treatment decisions requires that medical personnel work closely with their
patients in a model much different from traditional models. Quill and Brody (1996) offered
a critique of the independent choice model of patient autonomy in which the physician only
informs the patient of treatment options and leaves decisions to the patient, and also offered an
enhanced model in which the patient is guided and supported by the physician. The result of the
enhanced model is that there is a greater chance for true patient and physician collaboration, and
the authors suggested the need for a focus on sharing of medical expertise while listening fully
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to patient concerns and perspectives, on general goals prior to technical options, and on the final
decisions being the responsibility of the patient, not the physician.
While this model may be helpful, research has revealed some flaws. Ende, Kazis, Ash,
and Moskowitz (1989) developed an instrument to measure patient preference for autonomy.
Validity evidence for scores from this instrument was obtained from a sample of 303 patients

over a broad age range. The results of the study indicated that individuals, especially older adults
or those suffering from serious illness, want to be informed, yet they prefer that their physicians
make medical decisions.
Looking more closely at the role of ethnicity as it relates to patient autonomy, Blackhall,
Murphy, Frank, Michel, and Azen (1995) interviewed 800 ethnically diverse older adult patients
regarding their attitudes toward autonomy regarding truthful diagnosis and prognosis, as well as
the decision-making process for use of life support. Through interviews, the researchers found
that while African and European Americans prefer full disclosure of medical information, which
supports the patient autonomy model, Korean and Mexican Americans support a family-centered
model in which the physician is responsible for medical decisions, and the patient is not fully
informed about specific illness issues.
Autonomy in Physical Education Programs
Shen, McCaughtry, Martin, and Fahlman (2009) investigated the effects of teacher
support for autonomous learning environment on need satisfaction, learning achievement,
and cardiovascular fitness measures of physical education students. The researchers used a
fitness test to measure cardiovascular fitness, and survey instruments were used to assess need
satisfaction and achievement among 253 adolescent physical education students. The analysis
revealed that autonomy-supportive learning environments offered by teachers led to greater
student need satisfaction, achievement, and fitness.

Shen (2010) administered the Learning Climate Questionnaire to 545 high school
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students to investigate how engagement and enrollment in elective physical education classes
are influenced by students’ perceptions of teacher support of autonomy during those classes.
Shen found that autonomy support correlated with increased enrollment and enhanced physical
activity engagement. Together, the studies of Shen et al. (2009) and Shen (2010) found that
autonomy support during physical education leads to higher satisfaction, engagement in activity,
elective enrollment, and enhanced learning, outcomes similar to past research related to formal
education. Writing for an applied practitioner’s journal for physical education teachers, Perlman
and Webster (2011) discussed literature supporting autonomy in physical education, adding that
when students feel successful and find the learning relevant to long-term physical activity, skills
of personal value autonomy were enhanced.
Hagger et al. (2007) designed a study intended to develop an autonomy-support scale
for young people in exercise settings and to provide validity evidence for the resulting scores.
To facilitate this, the Perceived Autonomy Support Scale for Exercise Settings instrument was
administered to an original sample of 1,432 high school physical education students: 210 from
Britain, 268 from Estonia, and 235 from Hungary. Validity evidence was observed for scores
resulting from the instrumentation in all three countries and in all three sources tested: physical
education teachers, peers, and parents.
Chatzisarantis, Hagger, Biddle, Smith, and Wang (2003) conducted a meta-analysis of
locus of causality in exercise, sport, and physical education using 21 published articles. They
found that physical competence is necessary, but it is not sufficient to lead to strong intentions
or an internal locus of control. Investigating how perceived autonomy support in physical
education promotes leisure physical activity, Hagger, Chatzisarantis, Culverhouse, and Biddle
(2003) developed a trans-contextual model, consisting of the complementary theories of planned
behavior and self-determination. Sampling 295 high school students with a questionnaire
developed to explore the Theory of Planned Behavior, as well as a self-report survey about

physical activity and past behavior, they found that autonomy support led to increased
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leisure-time physical activity. Using the same trans-contextual model, Hagger, Chatzisarantis,
Barkoukis, Wang, and Baranowski (2005) performed a study with 551 high school participants
from Britain, Greece, Poland, and Singapore to investigate autonomy support for the transcontextual model of motivation for physical education and leisure physical activity. They found
that the trans-contextual model was a good fitting model through which perceived autonomy
support had significant effects on motives in physical education and leisure physical activity.
Autonomy in College Physical Education and Leisure
Similar to the findings in secondary physical education research, investigators have
found that college teachers who strive for autonomy-based environments for exercise develop
greater self-efficacy for exercise and internal motivation. Moreno, Lacarcel, and Del Villar
(2010) investigated the influence of an autonomous learning program on perceived competence,
intrinsic regulation, incremental belief, and motivational orientations. A sample of 42 adults
completed selected subscales from the following scales: Conceptions of the Nature of Athletic
Ability Questionnaire, Goal Orientation in Exercise Scale, Behavioral Regulation in Exercise
Questionnaire, Autonomy Measurement Scale, and the Motives for Physical Activity Measure
Revised Scale. The scales were completed pre- and post-session for a three-month program
consisting of weekly 45-minute exercise sessions. Their findings indicated that autonomy-based
methods of instruction increased perceptions of competence, intrinsic motivation, incremental
beliefs, and task-related motivation.
Lutz, Lochbaum, and Turnbow (2002) performed two studies in which they examined
affective response to imagery of exercise and motivation for exercise in response to aerobic
exercise among 240 participants. Using regression analysis, the researchers found that
relative autonomy predicts both post-exercise affect and delayed post-exercise affect, and that

self-determined motivation correlated positively with exercise. They found that “contextual
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motivation appears to influence situational consequences” (p. 149).
Godin and Kok (1996) investigated the application of the Theory of Planned Behavior to
the domain of health. Their work included a meta-analysis of prior studies that were specific to
health and excluded research performed in other domains. Intention to exercise was found to be
the most critical factor in predicting health-related behavior change, but the addition of perceived
behavioral control and attitude toward action significantly increased the prediction of exercise
adoption.
In a study that examined other variables that are either motivators or barriers to exercise
in college students, Ebben and Brudzynski (2008) developed a survey and sampled 1,044
college students. Their findings show that improved health, maintaining fitness, stress reduction,
pleasure, and feeling better were primary motivators, whereas a lack of time, motivation, and
energy were common barriers. They also determined that circumstances that would persuade
non-exercisers to adopt exercise included having more time, access to facilities, and a workout
partner or group.
Ajzen and Driver (1992) surveyed college students about attitudes and opinions about
leisure activities that led to intentions to engage in leisure activities; these intentions were
determined by attitude, subjective norms, and levels of personal control. The most predictive
variables for foretelling actual behavior were based primarily upon intention to participate and
level of control.
Exercise Adherence, Participation, Personal Autonomy, and SDL
An overlap emerges between adult education literature and exercise and fitness literature
with respect to SDL. When individuals decide to undertake a healthier lifestyle, they often are
led on a learning journey into areas of content with which they are unfamiliar. Azjen and Driver
(1992) surveyed 111 college students regarding moods, attitudes, subjective norms, involvement,
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perceived behavior control, and intentions for leisure exercise. They found that when individuals
displayed high degrees of SDL, behavioral commitment, and control, they were successful,
regardless of gender. Massie and Shephard (1971) compared the effectiveness of individual and

gymnasium-type exercise programs, and the impact on the determined characteristics of exercise
dropout. Forty-nine sedentary adult males participated in the study, completing assessments of
self-image, attitudes toward physical activity, motivation for exercise, body image, physical
fitness, as well as completing exercise logs. Analysis showed that those who dropped out of
exercise programs were typically overweight, physically stronger, smoked, and possessed a more
extroverted personality.
In their reviews of the literature related to exercise adherence and compliance, both
Dishman (1982) and Oldridge (1982) found that dropout rates in clinical settings are at or above
50% within six months of initiation. Just over 10 years later, Dishman (1994) again reviewed the
literature as a part of an advice article for increasing older adult motivation to exercise and found
the dropout rate to be at 50% after only three months of starting an exercise program. Other
researchers had also confirmed dropout rates at 50% within six months of starting a physical
program (Olson & Zanna, 1982). Adherence beyond six months and one year has been found to
be enhanced if individuals have high self-efficacy for exercise (Garcia & King, 1991).
Sallis and Hovell (1990) presented a model of the “natural history of exercise” (p. 309)
that included the four major phases: (1) sedentary, (2) adoption, (3) maintenance or dropout,
and (4) resumption. Schmidt, Gruman, King, and Wolfson (2000) investigated the dropout rates
of 155 older adult exercisers with a battery of surveys and self-report inventories. Referring
to the work of Sallis and Hovell (1990), Schmidt et al. (2000) referred to the adoption phase
as “a period where the behavior has the greatest potential of being taken up as one’s own” (p.
954) and chose to use three months as the cutoff for determining those who were adhering to
exercise versus those who were classified as dropouts. They found a dropout rate of 20% within
the first three months of exercise initiation and a total dropout rate of 36% by the 18th month

of the study. The average time to drop out was 27 weeks overall, seven weeks for those who
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dropped out in the first three months, and 54 weeks for those who dropped out after the first
three months. Those who chose to drop out within the first three months performed significantly
worse on physical performance measures than those who persisted with their respective exercise
programs or even those who dropped out by the 18th month. There was no significant difference
in physical performance between those who dropped out after three months and those who
continued with their training.
Autonomy for Exercise
One of the primary focal points of those in exercise science and personal training is
the development of exercise autonomy. Vlachopoulos and Michailidou (2006) developed an
exercise-domain-specific instrument to measure autonomy, competence, and relatedness to
predict adherence with 1,012 Greek adults who attended fitness facilities. Due to the absence
of an instrument to measure basic needs satisfaction in exercise, the SDT Basic Psychological
Needs Scales were used as a model for writing items for the Basic Psychological Needs in
Exercise Scale (BPNES). Experts in Self-Determination Theory then reviewed the scale,
offered feedback, and made adjustments prior to using the BPNES. Results of the BPNES in
the sample supported the internal consistency, discriminant validity, predictive validity, and
stability of scores without any effect upon scores due to a tendency for impression management
by participants. Their instrument is one of the few attempts to research the specific domain of
exercise as it relates to autonomy.
Fortier, Sweet, O’Sullivan, and Williams (2007) investigated autonomy and physical
activity with an autonomy support index. The instruments used included previously published
instruments such as the Health Care Climate Questionnaire, the Treatment Self-Regulation
Questionnaire, the Perceived Competence for Exercise Scale, and the Godin Leisure Time
Exercise Questionnaire. Some participants received physical activity counseling, while others
did not receive any form of counseling. The results indicated that extended autonomy counseling

facilitated exercise adoption and adherence when compared to only a brief counseling session.
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Dishman, Ickes, and Morgan (1980) designed the Self-Motivation Inventory and conducted
validation with 401 undergraduates, 64 collegiate female athletes, and 66 adult male exercisers.
They found that self-efficacy, a concept derived from a trait approach that is similar to selfmotivation, was shown to be associated with greater exercise adherence at both the six-month
and 12-month data collection sessions. Looking directly at self-motivation, Dishman et al. found
that the most discriminating factor between exercise adherers and dropouts was the level of selfmotivation. While Dishman et al. found that self-motivation was the most critical factor, Garcia
and King (1991) studied predictors of adherence to exercise based upon self-efficacy through
the lens of a trait approach which considered self-motivation. The sample was of 74 sedentary
adults who completed a self-motivation inventory and a self-efficacy instrument. They found
conflicting evidence that self-efficacy, and not motivation, was associated with adherence.
Halvari, Ulstad, Bogoien, and Skjesol (2009) tested the Self-Determination Theory
Model as it applies to physical activity and competitive performance with 190 college students
using the Sport Climate Questionnaire, adapted for physical activity, to measure autonomy
support. The Sport Climate Questionnaire is an instrument the authors adapted to sport and
physical activity from the Health-Care Climate Questionnaire. The questionnaire is intended
to assess students’ perceptions of the autonomy support they received from their coach or
teacher during physical training and activity. The researchers found that, as physical competence
increased, so did the motivation and orientation to action, leading to greater levels of physical
activity. When investigating 100 gym attendees with a 50-question personality inventory, Lewis
and Sutton (2011) found that self-focused individuals exhibited higher exercise frequency and
concluded that developing intrinsically enjoyable exercises leads to greater exercise adherence.
Exercise scientists strive to increase individuals’ self-efficacy for exercise with the hope
of increasing long-term adherence to health and wellness. Kliman and Rhodes (2008) studied a
brochure program intended to promote physical activity in Canada. The study consisted of 130

randomly sampled Canadian adults who took part in two surveys which dealt with motivation
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and behaviors of physical activity. These researchers found no change in affective attitude,
perceived behavioral control, intention, or exercise behavior from the implementation of the
brochure program.
Supporting prior research investigating autonomy development in those previously
thought to be unlikely candidates for autonomy, such as children, those learning new or
challenging languages, examination-led courses, and adults with low education, Gremmo and
Riley (1995) found that all these populations demonstrate SDL. Reiter and Goldman (1999), in
a qualitative study of five young adults enrolled in a program for developing autonomy in young
adults with physical disabilities, discovered that a well-structured autonomy support system leads
to greater autonomy and independence in those with physical disabilities.
Self-Directed Learning
The research related to SDL will be presented using the following threads: the early
research on SDL, SDL in formal education, SDL contrasted with self-regulated learning, nonformal SDL, developing and supporting SDL, SDL as innate—that is, central in the essential
character of the individual—or domain-specific, the instruments used to assess SDL, and, finally,
SDL as it relates to exercise. This literature will build the basis for the connection of SDL to the
domain of exercise and the subsequent review of the existing measurement instruments of SDL.
Early Theory and Subsequent Theory Development
of Self-Directed Learning
The seminal work of Knowles (1975) was, arguably, the dawn in the development of the
concept of SDL. This original work laid the foundation for the study of SDL and set the stage for
critical analysis of the formal assumptions and theory. Among these assumptions are the beliefs
that maturity, experience, and internal motivation drive the desire to learn. Knowles also posited
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that SDL was undertaken by individuals to learn about issues unique to themselves and is rooted
in their formal educational upbringing.
To investigate the degree to which adults undertake SDL, Tough (1978) explored the
frequency and amount of SDL in adult learners. His investigation employed an instrument that
explored the number of, types of, and time spent in learning efforts as well as who directed each
learning effort. The instruments were completed by adults in the United States, Canada, and
Jamaica. Much of the early work of Tough (1978, 1979a) was concerned with the exploration of
the frequency and motivations that drive SDL activities. Tough (1979a) reviewed the literature and
discovered that between 70 and 90% of all men and women take part in SDL activities, averaging
five distinct learning endeavors per year, with each project consisting of approximately 100 hours
of learning. Of those pursuing independent learning projects, approximately 20% of the learning
was under the direction of a professional, with approximately 10% of this direction in the form of
group learning and approximately 7% in the form of one-on-one direction (Tough, 1978). The vast
majority, 73%, was classified as learning that was self-directed and managed only by the learner.

Building on the work of Tough (1978,1979a), Davis, Bailey, Nypaver, Rees, and Brockett
(2010) conducted similar research regarding SDL activities through interviews with 40 graduate
students, using an updated interview schedule to reflect technology advances that had occurred
since the original interviews 40 years prior. These researchers found results similar to those of
the early work of Tough (1978, 1979a), with only minor alterations. The individuals studied
took part in an average of 10.9 projects per year, 47.8% of which were self-planned (Davis et
al., 2010). More than 40 hours were spent on over 50% of learning projects, with the remaining
percentage of projects consuming eight to 40 hours (Davis et al., 2010). Further, Davis
et al. found that over 20% of the projects were planned by fewer learners and were more
externally directed learning compared to the findings of Tough (1978, 1979a). The explanation
given for the difference was that the participants were graduate students, not adult learners in
general (Davis et al., 2010).

Since the original concepts of SDL spawned by the early works of Knowles (1975)
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and Tough (1979a, 1979b), and later expanded by Smith (1982) and Candy (1991), the body
of research has expanded greatly. Smith (1982), in his text Learning How to Learn: Applied
Theory for Adults, discussed SDL as a component of learning to learn to carry out personal
learning projects. He discussed the basic requirements for becoming a self-directed learner:
understanding the assumptions and differences between SDL and other forms of learning, being
aware of the planning processes for effective SDL, and gaining competence for implementing
the required steps to independent learning. Candy (1991) compiled the contemporary SDL
research to develop a text that discussed the scope, meaning, various dimensions, theories, and
methods of promoting SDL. This work was applauded by Brookfield, an author of numerous
SDL publications, as being “the definitive text in the area” (Candy, 1991, p. xi) of SDL. These
works laid the foundation for future researchers such as Hiemstra (1994), who described SDL
as learning activities that were initiated, planned, and evaluated by the learner. This basic
description, and variants thereof, persists as the basic definition of SDL.
As is highlighted by Hiemstra (1994), SDL has generated much discussion,
contemplation, and debate. Aspiring to develop a unified SDL model, Garrison (1997) viewed
SDL through the lens of a collaborative constructivist. His exploration of the literature resulted
in a proposed model that integrated self-management, self-monitoring, and motivation, spanning
the link between self-regulated learning and the goal of “becoming continuous learners and
possessing the capacity for further educational growth” (p. 31). Garrison saw SDL as a means of
encouraging learners to undertake learning that is profound and meaningful.
In an attempt to synthesize the SDL terminology found in the literature, Hiemstra (2004)
searched for common terms, concepts, and variations of SDL-related research. He determined
that there has been an evolution of terminology utilized by researchers between the first eightyear period studied, 1986 to 1994, and the second eight-year period studied, 1995 to 2003. Of
the 16 terms that were most reported during the first eight-year period, there has been an increase

in the use of the term self-efficacy, the term self-directed learner lost favor, and the terms self-
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education and self-taught both vanished from the literature. Of interest to the present study,
the research since 1995 has begun to use a formerly unreported term, learning environment,
indicating a shift toward considering the learning context as a factor.
Brookfield (2006) has developed his own concepts on how to enhance SDL and, as an
aim of fostering the concept, proposed a number of SDL principles. His viewpoint and concepts
were proposed as a method for facilitators to help adult learners become more independent in
their learning ventures. An underlying theme of his work is based upon the idea that a system of
support and encouragement is necessary. In concurrence with the original writings of Knowles
(1975), the more recent work of Brookfield (2006) emphasizes the key role that the individual’s
experience plays in the development of SDL. The acknowledgement of experience, which
accompanies learner maturation, and the self-generated development and assessment of learning
are at the forefront of SDL research and theory.
Two primary instruments for measuring SDL, which were developed independently to
measure the complexity of characteristics, abilities, and attitudes of self-directed learners, are
cited widely in the literature. The Self-Directed Learner Readiness Scale (SDLRS) developed by
Guglielmino (1977) measures attitudes and characteristics of readiness to engage in SDL. This
scale was later retitled the Learner Preference Scale (LPA) (Guglielmino & Guglielmino, 1991).
The other primary SDL instrument used in the research for which validity evidence has been
generated in the adult education literature is the Oddi Continued Learning Instrument (OCLI)
developed by Oddi (1984).
Guglielmino (1977) developed the SDLRS by using an expert panel of 14 SDL
authorities, part of a Delphi group, who took part in three rounds of developing a list of
characteristics that they considered vital to SDL. The items created were primarily related to
attitudes, abilities, and personality characteristics. These items were then used as the items for
the SDLRS.

In an attempt to create a unified theory to explain SDL, Oddi (1986) created and
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validated the scores obtained from the OCLI. The OCLI was created through the careful
refinement of an initially extensive list of personality characteristics of those who were known
to be engaged in SDL. Upon refinement, based upon empirical support from previous research,
three broad and overlapping dimensions were determined to be essential for SDL. The OCLI
consists of a 24-item, self-reporting instrument based upon the dimensions of the personality
makeup of a self-directed continuing learner. In her score validation work, the instrument was
administered to a sample of 271 graduate students. It demonstrated an internal consistency of .87,
which was established using standardized coefficient alpha, and a test-retest reliability of .89.
Scores from the OCLI were found to reflect three factors or dimension: (1) proactive drive versus
reactive drive, (2) cognitive openness versus defensiveness, and (3) commitment to learning
versus aversion to learning. The refinement of the list of items resulted in the OCLI in use today.
The OCLI provides the practitioner with a tool to assess the SDL of individuals in professional
learning ventures.
Both scales have been used extensively in adult education. Both Torrance and Mourad
(1978) and Delahaye and Smith (1995) provided validity evidence for the SDLRS and the LPA.
Similarly, validity evidence has been generated for scores from the OCLI as a measure of overall
SDL ability (Harvey, Rothman, & Frecker, 2006; Oddi, 1984, 1986). While considerable validity
evidence is available for both scales, both lack domain specificity.
Terminology Confusion: SDL or Self-Regulated Learning
One common point of confusion comes from the overlap of SDL and the closely related
concept of self-regulation (Smith, 2001). While these two concepts have many similarities and
share certain aspects, making a clear distinction between them will alleviate confusion. While
self-regulation is needed for reaching a level of sustainable self-reliance, it is only one aspect
of the broader concept of SDL. Nunez, Solano, Gonzalez-Pienda, and Rosario (2006) wrote a

review of the learning-how-to-learn literature. They concluded that the act of learning how to
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become self-directed is a practice of self-regulation. They also determined that many college
students are not prepared to be fully self-directed learners. They attribute the lack of SDL skill to
a lack of application of the content learned.
Smith (2001) defines SDL and self-regulated learning in terms of their context of
application and practice. She states that SDL is concerned with learning of any kind and can take
place outside of formal adult education. On the other hand, self-regulation is about learning in
formal education and is used to guide educators in the development of the SDL skills to be used
during and after formal education. Peters and Gray (2005) offer support for Smith’s interpretation
of SDL and the conclusion that SDL is not restricted to the formal education setting and
associated learning activities. Peters and Gray developed a conceptual model that included
collaborative learning as a part of the teaching and learning processes associated with SDL. Their
review of the literature supports their contention that SDL does not happen in isolation, and they
challenge the concept of complete learning autonomy, stating that there is “no such thing as an
autonomous learner” (p. 14) because the learner “cannot help but relate to others while in the act
of learning” (p. 14).
In an exploration of the two concepts of SDL and self-regulation, Loyens et al. (2008)
offer clear comparisons and contrasts. They found that, while SDL and self-regulated learning
have similarities, SDL offers learners more autonomy in the selection and evaluation of learning,
whereas self-regulation is more concerned with goal-oriented management without regard
for specific SDL development. Self-regulation is shown to be a narrower concept than SDL,
lacking the degree of student control that SDL affords, and is concerned primarily with the steps
within formal education. SDL, on the other hand, is viewed as a much broader concept that
actually encompasses the concept of self-regulation with the additional benefits of being more
student-directed and student-centered. Loyens et al. believe that self-regulated learning lacks the
attention to personal autonomy for current and future learning endeavors.

SDL in Formal Education
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The literature on methods for enhancing SDL has a long history and is quite ample.
Researchers have explored the various advice offered by other researchers and, in the process,
expanded the theory and practice of SDL. Viewed as a skill of survival and development, SDL
has proven to be a worthwhile topic to researchers and authors.
Assuming that they have both the self-efficacy to learn and high SDL readiness, learners
may choose to investigate a particular topic. Barron (2006) interviewed 400 college students
to create portraits of learning with technology. The samples in this study included one group of
affluent college students and another group of college students who were predominantly recent
immigrants to the U.S. Simmons (2007) conducted an experiment to determine the impact of
SDL education upon seminary teaching. In these two studies the common finding was that if
choice to learn is self-generated and developed, the degree of passion for learning is enhanced.
Once the desire to learn is established, the learner needs support and guidance. Horsley
et al. (2009) found that while desire to learn was high in medical students, the lack of sufficient
guidance may be based upon poor questions posed to patients and colleagues. Hmelo-Silver
(2004) wrote a review of problem-based learning, addressing definitions, goals, problem-based
learning tutorial processes, literature findings, and limitations of problem-based learning. HmeloSilver found that, while problem-based learning was effective for improving intrinsic learning
motivation, problem-solving skills, collaboration skills, and SDL, poor modeling and question
development were detrimental to the learning process and resulted in poor SDL development.
Wilhelm and Beishuizen (2004) studied 35 European college students performing a self-directed
learning task. In one condition, the learners thought out loud; whereas in the other condition,
they thought quietly. They were then asked additional questions about their learning processes.
The researchers found that the questions did not have an impact on the learning process, but
those who were not asked questions tended to repeat tasks more often.

Williams, Saarinen-Rahikka, and Norman (1995) studied the time spent in problem-
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based learning programs on both scheduled and nonscheduled educational activities to determine
if students altered the time spent on educational activities as they progressed through their
programs. The sample included 29 occupational therapists and 29 physiotherapists in Canada
who were asked to record in what kind and for how long they engaged in activities for one
randomly assigned, 24-hour period of three separate weeks throughout an 11-week study. They
found that as students proceeded through college coursework in a problem-based health science
education program, they actually became less self-directed in their learning. The researchers
attributed this trend away from SDL to students becoming more familiar with the coursework
expectations and developing a greater degree of learning efficiency.
Reio and Davis (2005) performed an exploratory study using the SDLRS developed by
Guglielmino (1977) to determine SDL readiness across the lifespan. Participants included 530
students, categorized as being high school, university dental school, or adult education center
participants. Using this broader range of ages, Reio and Davis found that those who were 30
years of age and older were significantly more adept at SDL than those who were in their teens
or early 20s. They also found that 14- to 20-year-old females displayed higher SDL than did
their male peers. Reio and Davis and Aragon and Johnson (2008) both found similar findings
regarding gender: young females are often more mature than young males with respect to SDL.
When SDL practices have been applied properly, research has shown that educational
success is enhanced for individuals who may otherwise be overlooked. Torgerson, Miner, and
Shen (2004) described a program that implemented SDL for the individualized education of high
school special education students. The program was evaluated with student-written evaluations
and videotapes. High school students who designed their own individualized education program
(IEP) had enhanced SDL, social skills, and self-advocacy. The IEP is used as a part of a
government mandate for the education of individuals with disabilities.

While SDL has long been an accepted part of adult education, its application in higher
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education can be problematic. The review of literature by Hughes and Berry (2011) discusses the
need for clear development and support for SDL practices when teaching individuals who have
had little preparation for independent SDL. After delineating the basic principles of SDL, they
concluded that if educators wish to encourage SDL, they need to ensure that SDL is approached
from a developmental lens to provide facilitation of SDL skill development with multiple
delivery methods and to support SDL activities by the learner. This finding was reflective
of research by Miflin (2004), who studied medical students’ use of SDL in a problem-based
learning environment and found that problem-based learning was ineffective due to the lack of a
full development of SDL definitions, practices, and applications.
Lifelong Learning and Cultural Differences in SDL
Despite cultural and educational system differences, SDL development is not unique to
the educational system of the West, but, rather, it is a human ability independent of geographic
or cultural placement. Gieve and Clark (2005) studied Chinese students studying in the UK to
determine if SDL was a culturally determined or situated response to the learning environment.
These investigators found that autonomy of learning was equally appreciated by student
populations from both China and the UK. The Chinese students, who were accustomed to a
more rigid learning environment, were just as responsive to, and able to apply, SDL concepts.
Their work found that culture was not a limiting factor and that SDL was a natural part of adult
education.
Kungu et al. (2011) explored the SDL readiness of members of different regions and
tribes in Kenya. The OCLI, developed by Oddi (1984), was administered to 371 public university
students in Kenya to assess the level of SDL in a demographic different from the original sample
used in the U.S. This research demonstrated that Kenyan students showed SDL readiness that
was no different from the original OCLI sample from the U.S. in spite of the predominantly

lecture-based, teacher-directed, low SDL opportunities common to the educational system used
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in Kenya.
Whereas self-regulation is concerned with the management of learning objectives within
a formal educational model, SDL is more concerned with the development of learner autonomy
for any learning endeavor. Kungu et al. (2011), who investigated SDL in Kenyan universities;
Reio and Davis (2005), who investigated SDL across the lifespan; and Gieve and Clark (2005),
who investigated SDL practices of Chinese students studying in a foreign country all found that a
learner’s ability to develop SDL skills is not limited by culture, ethnicity, or formal education.
As indicated by Garrison (1997) and Brookfield (2006), development of more
autonomous learners occurs through the application of SDL concepts. Learner maturation and
development are a part of the transition to learner autonomy and the logical incorporation of
SDL development into formal educational settings. The application of SDL is often associated
with college populations and adult learners, but the application of SDL has been shown to be
successful with younger groups as well. Learner-centered practices and experiential learning are
well-suited to SDL development as shown by Hubball and West (2009), who integrated SDL
practices into a hands-on learning, outdoor education program. Based upon the experiences
described, the recommendations offered for enhancing participation with SDL have, in their
opinion, no limitations of age, program, or ability level.
Aragon and Johnson (2008) studied those who completed community college online
courses compared to those who did not complete the courses. The study was a combination of
comparative and self-report methods conducted with 305 students in a rural community college
in the Midwestern U.S. The results of their work found no effect of age, economic status,
ethnicity, or SDL on completion or noncompletion of college coursework. They did find that
those with higher GPA, females, and those with higher total hours of enrollment had higher
completion rates.

Reio and Davis (2005) investigated gender and age differences for readiness for SDL
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across a four-decade age range. They found that adolescents and young adults in their 20s
were less ready for SDL than their 30-, 40-, and 50-year-old counterparts. Older adults were
found to be responsive to some incentives to learn, constructed their own learning plan, learned
contextually within their environment, and then assessed their learning. The only gender
differences were that adolescent girls were more ready for SDL than were adolescent males.
Hake (1999) investigated SDL through the lens of lifelong learning in a review of current
theories of lifelong learning. His work resulted in the research consensus that even with the
rapidly expanding globalization of modern society, older adults adapt and learn to maintain
competency by way of being reactive to societal changes. As in other SDL research, Hake found
that “lifelong learning is constructed by learners themselves” (p. 88) and will “enable individuals
to survive in [a] learning society” (p. 88).
Roberson (2005), who interviewed older, rural adults, found that they are “masters of
adaptation” (p. 65). He attributes this adaptability to three major adjustments in late life: (1) a
greater degree of free time, (2) changes in family arrangements, and (3) aspects of social and
physical loss. In another qualitative study, Roberson and Merriam (2005) purposefully sampled
ten older adults, ages 75 to 87, with a diversity in gender, race, education, and employment, to
uncover the SDL processes of older, rural adults. They found that older adults in rural settings
are highly self-directed and are responsive to their changing surroundings in an ongoing
development of SDL throughout the lifespan.
One potential benefit of SDL that is often overlooked is the potential for personal
transformation as a result of a powerful SDL undertaking. Baumgartner (2011) investigated
how diagnosis with chronic illness leads to SDL and subsequent transformative learning. Her
work consisted of a review of selected qualitative studies that focused upon the meaning making
and resultant learning involved with the act of dealing with chronic illness. She found that the
diagnosis of chronic illness led to learning in a social context, that learning was a very social

45

activity, that learning was driven by emotion, and that learners used multiple resources as a part
of their SDL practice.
Modeling
For students to better understand how they can learn, researchers have found that it
is important that those responsible for facilitating the learning, such as teachers, trainers,
presenters, etc., demonstrate their own learning methods so that learners have models to follow
as they develop their own SDL. Bolhuis and Voeten (2004) developed a learning inventory to
study Dutch secondary education teachers for confirmation of teachers’ conceptions of student
learning. They discovered that to increase SDL, teachers must show a good model of learning
to students. In a classroom experiment conducted by Dynan, Cate, and Rhee (2008), SDL
was performed under either a structured or unstructured learning environment with an adult
population enrolled in a business class. The researchers found that if they modeled effective
SDL skills, the result was greater student SDL ability and readiness; whereas when students

were shown no SDL modeling, the result was no form of student SDL development. Dynan et al.
concluded that those who are not already self-directed benefit from witnessing effective SDL as
a part of the process of learning SDL. O’Neil and Marsick (2009) summarized the literature on
mentoring and developed advice to provide career and psychosocial support for both mentors
and mentees. Their model indicates that learners who are given direction and witness effective
learning being modeled by their mentors show enhanced SDL practices.
Learning Personalization
Ausburn (2004) examined other effective SDL development practices. By surveying
67 participants regarding goals and design features that were most important to adult learners,
she determined that adults find it important that facilitators offer learners different options,
personalize the learning, and add variety to the experience. Lafrenz and Murray (2005) explored
the concept of competitions as a method of motivating their participants—fashion industry

professionals—in an effort to enhance SDL and competence. They surveyed 57 participants,
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using scales rating their competence with SDL and the benefits of the competitions, and an openended question that allowed participants to add any additional comments about the competitions.
Student responses indicated that they found value in the competitions, which led to enhanced
skill competence, goal achievement, and SDL skills.
Miller (2005) investigated the recertification practices of medical professionals in
the U.S. Miller found that the high standards of learning and competence for the four major
components of certification led to a high degree of SDL, lifelong learning, and maintenance of
skills and proficiencies. van Merrienboer and Sluijsmans (2009) synthesized Cognitive Load
Theory, an instructional design theory of learning, to SDL, resulting in the conclusion that if
one hopes to increase SDL, then a high degree of mindful task selection and subsequent selfassessment is necessary.
Creating Communities of Practice
While the term self-directed learning may at first seem to imply learning that is
performed without outside influence or done in isolation, research shows that this typically
is not the case. In many settings, the learners are being guided by someone who is aware of
the concepts of SDL and has engaged SDL process development and practice as part of the
educational experience. These programs are often referred to in the literature as communities of
practice.
The development of learning communities has been shown to be quite useful for the
development of SDL. Butler (2003) developed a theoretical framework to bridge the gap
between self-regulated learning of teachers and teaching communities. She expounds further on
the benefits of learning communities and their positive impact upon professional development.
Her research involved 30 teachers and 58 participants from other professions, all taking part in
professional development workshops. Her findings indicate that the most effective development
occurred when activities assisted the learner by melding discussion of theory with reflection

related to real-world practices. Raidal and Volet (2009) used a mixed method approach to study

47

128 veterinary students regarding their predisposition to SDL and social learning forms for
problem- and case-based learning. They found that learners thrive in environments that were
supportive, guiding, and social. The mix of support, guidance, modeling by teachers and other
learners, and freedom to experiment with learning methods fostered learner self-directedness.
Simply fostering the concepts of SDL may not be enough, especially for those who
are already learning autonomously and developing specific SDL skills. Bary and Rees (2006)
conducted interviews with 31 administrators of various companies who were identified as
innovators or entrepreneurs by the authors. There was no clear description of how these
classifications were determined. Barry and Rees found that those interviewed acknowledged the
necessity of SDL for innovation in the engineering world; however, as learning and knowledge
expands, the teacher must transform into more of a facilitator.
Kicken et al. (2009) investigated the impact of two forms of feedback upon the selfselected learning domains of 43 vocational education students—(1) 21 received specific
personal advice and (2) 22 received only basic feedback. The researchers found that support and
mentoring in the form of advice during supervisor meetings increased SDL, task completion,
and examination success. Furthermore, the participants felt that meetings with supervisors were
effective and had value.
Pata (2009) conceptualized a framework of modeling learning spaces for SDL. The blogs,
essays, and narratives of 285 master students were used to develop the schemas of shared and
personal learning environments. Pata found that the development of learning environments through
social media increased SDL as long as there were established guidelines and tools made available.
The Student-Teacher Relationship
While independence and autonomy are the ultimate goal of SDL, at some level, SDL
often starts with a relationship between a learner and someone who can foster the SDL. The
literature available is linked to formal education or facilitators of formal education SDL. If

teachers and facilitators can develop an atmosphere of cooperation and support, the potential
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for SDL will be enhanced. Facilitators are responsible for helping the learner “turn the learning
wheel” (Ricard, 2007, p. 55), establishing a good relationship, supplying resources, and, most
importantly, being concerned primarily with the learner.
A mutually pleasing relationship leads to a more fruitful learning experience. Lander
(2009) used a case study of a 6th-grade homeroom teacher and the use of emotion-focused
therapy for repairing poor student-teacher relationships. He found that in this environment,
teachers as well as social workers are critical for establishing a positive student-teacher
relationship. Vulcano (2007) surveyed 629 Canadian undergraduates regarding their concept of
the qualities and behaviors of effective teachers. Among the items identified, an almost equal
amount of emphasis was placed upon either the teachers’ technique or the student-teacher
relationship. Kesner (2005) used the Student-Teacher Relationship Scale to assess how the
95 gifted and 162 non-gifted students in the study relate to teachers. Kesner found that when
considering the instruction of gifted children, the relationship between the student and teacher is
both academic as well as personal.
An aspect of SDL that may pose a threat to the traditional student-teacher model is the
ability of the learner to experiment with new methods of learning that may be foreign to the
teacher. Hanstock (2004) reports the process of SDL development in an individual who faced
serious challenges only to overcome them and become a success. This case study describes the
successful application of SDL through the informal education of a man who overcame many
challenges, including a poor educational experience and personal trauma in adulthood. This
individual learned through experimentation, drew upon experience, and developed expertise.
Encouraging experimentation was reinforced by Lunenberg and Korthagen (2005), who
performed 29 case studies on SDL in adult and secondary education students. They found that
there was a lack of student-centered learning, attention to learner interests, and a lack of SDL
leadership and competence by teachers. The researchers reported that teachers did not promote
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SDL and went so far as to state that teachers should not actively lead SDL due to the finding that
the teachers in their study were not competent at leading the SDL.
As in any learning situation, tension may develop between the student and the facilitator.
There often are turning points in these relationships that can either enhance learning or squelch
it altogether. Docan-Morgan and Manusov (2009) interviewed 394 students who identified as
having a relational turning point with one of their college teachers. The researchers found that
if there is a positive turning point, the student will be more willing to approach the teacher as
a result of the shift toward a mutually appreciative relationship. If the turning point is negative
or a result of disruption caused by the student, not only will the relationship be negative, but it
may also lead to anger, frustration, and helplessness (Docan-Morgan & Manusov, 2009). Spilt
and Koomen (2009) utilized the Student-Teacher Relationship Scale and individual interviews
with 90 Kindergarten teachers to determine differences in the relationships between teachers
and disruptive or nondisruptive children. They found that disruptive students are at risk of anger,
helplessness, and unfavorable relationships and conflicts with teachers.
Tension and conflict can take shape in many forms. If the source of strife is racial in
nature, as in the high school setting described by Stevenson (2008) in an invited response to
a previous article related to student trust in teachers, there is a need to look more closely at
dynamics and variables before making decisions. Furthermore, Stevenson indicates that the
teacher needs to be more mindful of any preconceived assumptions, abilities, and skills. By
considering one’s own bias, and then making appropriate adjustments to the approach and
treatment of students, a more positive and helpful relationship may be created.
Rivers (2001) found that if interpersonal tension is based upon cultural styles of

instruction in an adult education setting, the onus may fall upon the learner to make considerable
adjustments. When the teacher uses a teaching style that is foreign to the learner, the adult
students are forced to become more proactive, autonomous, and self-directed in their learning.
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Ricard (2007) performed a review of the literature on SDL and contends that when moving
from the role of teacher to one of facilitator of learning, the adult educator encourages a positive
learning environment, develops a personal relationship with learners, and is prepared to offer
numerous SDL teaching strategies. Terry (2006) examined personal and official program reports
and conducted one-on-one interviews with 70 stakeholders in community-based literacy programs
in Canada. The main emphasis of analysis revolved around stakeholders’ perceptions of the

program structure and their experiences. This study found that for mentors to develop high degrees
of SDL, they need to provide those enrolled in an adult literacy program with a positive learnermentor relationship, a high degree of teacher flexibility, and individual autonomy for learning.
Self-Directed Learning in Education for Allied Health Professions
In the fields of allied health professionals, SDL has resulted in advancements in
delivery methods and student SDL development. While there is no single definition for the
term, typically, physicians, nurses, athletic trainers, physical therapists, occupational therapists,
and other professionals dealing with medicine, health, and wellness can be considered allied
health professionals. Lunyk-Child et al. (2001) investigated perceptions of SDL from the
perspective of both the teacher and the student. Collecting data from focus groups of 47 faculty
and 17 students, they discovered that for effective SDL to occur, instruction must shift from
teacher-centered instruction to student-centered instruction; support for the student must be
evident along this SDL developmental continuum, and faculty development and support must
occur. In a descriptive correlation study, Schaefer and Zygmont (2003) used the Principles of
Adult Learning Scale to measure the teaching style of 187 nursing faculty at various nursing
programs in the U.S. They found that while the teachers recognized the need for student-centered
instruction, faculty found it difficult to teach in a manner that was not teacher-centered.
In a review of the literature, O’Shea (2003) discovered that the interpretations and
understanding of SDL differed between students and faculty. These differences were closely

linked to the learning preferences of the students based upon age and SDL readiness. Faculty
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preferred teacher-centered SDL activities, whereas students preferred activities that were studentcentered SDL. She found that while there is no globally accepted definition of SDL, mature
students are more self-directed than those who do not complete school, and SDL readiness should
be evaluated for proper implementation of SDL practices. O’Shea concluded that using supportive
methods to promote student SDL and ongoing faculty development of SDL-supportive pedagogy
could lead to many benefits when compared with teacher-centered instruction.
Shokar, Shokar, Romero, and Bulik (2002) investigated SDL—not as a general personality
trait but, rather, in the context of a discipline-based ability. They utilized the SDLRS (Guglielmino,
1977) to determine the level of SDL in 182 third-year medical students taking part in a problembased learning curriculum. They found significantly higher SDL among this population when
compared with the general adult population, and they observed that those with higher SDLRS
scores were more autonomous in their learning, more inquisitive with their clinical preceptors,
more likely to read without prompting, and more effective in identifying learning needs and issues
A review of the literature by Murad, Coto-Yglesias, Varkey, Prokop, and Murad (2010)
found that in over 59 published research studies in the health professions, SDL was associated
with greater learning, and it was at least as effective for developing skills and attitudes when
compared to traditional teaching methods. Furthermore, Murad et al. found that SDL is effective
if the learners choose their own learning resources, and more advanced learners seem to benefit
more from SDL when compared with less experienced learners.
Evaluation
Autonomy Evaluation
More researchers are beginning to study learning autonomy and SDL with respect to
the potential for those who engage in SDL to possess both inherent qualities as well as abilities
that can be developed. Eneau (2008) reviewed autonomy in SDL literature and found that SDL

research has failed to dispel the confusion regarding how best to develop learner autonomy. He
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went on to state that “human autonomy is both innate and acquired” (p. 231). If Eneau is correct
in stating that “autonomy in the largest sense of the word is the objective of adult education”
(p. 240), autonomy is something that can be developed; and while it may be something that
in principle all persons possess to some degree, it may be possible that this skill may have
developed only in areas of personal interest—not to the point that it is an innate personal
characteristic as many have previously proposed.
When an individual’s locus of control is viewed as “gradients of autonomy” (Ryan &
Connell, 1989, p. 759), the comprehensiveness of SDL is called into question. Developing a
model of locus of causality based upon 355 elementary school children’s reported reasons for
acting, Ryan and Connell found that autonomy was linked to high intrinsic motivation and
domains of behavior or value acquisition.
Autonomy learning requires teachers to redefine their role and take into account new
forms of learning, control, distance, and reciprocity with students. Ciekanski (2007) studied two
language learning programs that utilized SDL concepts—one at a university and one in a lifelong
learning institution in Paris. Observations of four sessions between four advisors and four
learners revealed that advisors used different roles and techniques with different students.
The framework for developing language learning skills, designed by Reinders (2010),
makes clear that nurturing autonomous learners is a lengthy and labor-intensive process that
requires the teacher to be persistent and diligent in the structure and support offered to students.
For an effective autonomy-directed program to develop, the teacher must establish a clear
rationale to the students, offer time to reflect upon the learning, and offer autonomy support as
well as demonstrate autonomous learning through modeling behavior.

SDL Evaluation
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The instruments that Guglielmino (1977) and Oddi (1986) independently formulated to
measure the complexity of characteristics, abilities, and attitudes of self-directed learners—the
SDLRS and OCLI, respectively—are cited widely in the literature. Tough (1980), in a study that
examined the perceived benefits of anticipated learning, voiced concerns related to the concept
of such instruments being utilized in a much too generalized manner. His main concern was
regarding the “inappropriateness of trying to generalize too simply about why people learn”
(p. 6).
The use of general, self-directed assessment tools may provide a glimpse into the selfdirectedness of the individual; but unless they are content specific, they may inappropriately
leave many questions unanswered. As Candy (1991) states, “Autonomy has both a personal
and a situational dimension” (p. 412). He is concerned that research has failed to recognize the
“situation-specific or context-bound nature of personal autonomy” (p. 412).
In accord with the concerns expressed by Tough and Candy, researchers have developed
SDL scales that target specific, predetermined skills that are highly specific to tasks and
professions such as the instrument developed by Fisher et al. (2001) with 201 undergraduate
nursing students. Based upon a review of SDL literature, a list of attitudes, personality
characteristics, and attributes of SDL learners was compiled. The items of the instrument were
based upon these attitudes, personality characteristics, and attributes and were phrased in clear,
unambiguous terminology. A Delphi group was then utilized for reviewing and revising items
until consensus was found among the 11 members of the Delphi group. Items that received
80% agreement from the Delphi members were retained for the final instrument. Items that
received less than 20% disagreement were retained for the second round with the Delphi group.
Agreement was obtained for 45 items after both rounds, and another seven items were retained
because “the researchers believed that these items were important to the structure of the scale”

(p. 519), in spite of failing to reach the 80% agreement level. Scores from the instrument were
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shown to exhibit high construct validity, internal consistency, and unidimensionality.
Similarly, based upon a descriptive, qualitative approach, Williamson (2007) developed
the Self-Rating Scale of Self-Directed Learning (SRSSDL), a SDL self-rating scale for nursing.
The items on the scale were based upon skills, attributes, and SDL competencies uncovered in
the review of SDL literature. The items were based upon published SDL skills, attributes, and
competencies and developed through consultation with professional colleagues, use of a Delphi
group, and restructuring upon feedback from members of the Delphi group. Williamson assessed
the validity of scores resulting from the instrument with 15 first-year and 15 fourth-year nursing
students. Analysis demonstrated evidence for internal consistency and construct validity of the
SDL scale scores specific to nursing.
Others have investigated the continuing education requirements and SDL traits of
specific professions. Robertson et al. (2003) reviewed the literature of continuing education of
health professionals. They acknowledged 15 research studies that confirmed the importance of
continuing education for improving skills, attitudes, knowledge, behavior, and patient outcomes.
Curran et al. (2006) reviewed the continuing education requirements of various professional
organizations present in Canada and provided a summary of continuing education provider
characteristics. Mandatory continuing professional education was found to exist for family
physicians, medical specialists, speech pathologists, and audiologists. Smith (2001) reviewed
the self-regulated learning literature and offered guidance to accounting educators. Smith found
that the literature supported the efficacy of promoting self-regulated learning strategies for
these students. These profession-specific reviews have been tailored to investigate the levels of
self-direction characteristics students possess to ascertain their abilities, deficits, and learning
progress in efforts to enhance skills and content knowledge.

SDL Instrument Evaluation: SDLRS
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The practitioner in need of an assessment instrument was appeased not long after the
1975 writings of Knowles. The Self-Directed Learner Readiness Scale (SDLRS) measures
attitudes, beliefs, skills, and characteristics of readiness to engage in SDL (Guglielmino, 1977).
The SDLRS was later renamed the Learner Preference Assessment (LPA) (Guglielmino &
Guglielmino, 1991). The SDLRS and LPA have been used widely to measure SDL based upon
the assumption that SDL is a trait of a person’s innate propensity toward SDL.
Guglielmino (1977) found that scores from the SDLRS reflected eight factors:
(1) openness to learning, (2) self-concept as an effective learner, (3) independence in learning,
(4) personal responsibility for learning, (5) love of learning, (6) creativity, (7) orientation
for future learning, and (8) being in possession of basic problem-solving and learning skills.
Torrance and Mourad (1978) performed an exploratory study to test the construct validity of
scores obtained from the SDLRS with 41 education graduate students. Their work indicated
that the original SDLRS produced scores that possessed high construct validity along with high
correlations with originality, ability to produce analogies, and creativity. Delehaye and Smith
(1995) examined scores from both the SDLRS and the LPA, finding that they produced scores
indicative of valid measure of SDL.
Hendry and Ginns (2009) performed an exploratory factor analysis of the 40-item
SDLRS with a sample of 232 Australian medical students enrolled in a problem-based learning
program. Their findings support a revised 38-item SDLRS for medical students in problembased programs. Hoban, Lawson, Mazmanian, and Seibel (2005) assessed the underlying
factor structure of the SDLRS scores by sampling 972 medical students. On the basis of their
confirmatory factor analysis, they developed a four-factor model and called into question the
validity of scores obtained from the SDLRS in its original form. The results of the factor analysis
indicated a need for a revision of the SDLRS.
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In a commentary, Baveye (2003) strongly challenged the value of the SDLRS because it

is focused on the “easily measured perceptions of SDL readiness rather than on actual, observed
SDL endeavors” (p. 445) and states that “perceived readiness may correlate positively, not
correlate at all, or correlate negatively with actual behaviors” (p. 445) and that the application
of “vague and potentially misleading psychometrics instruments currently in use” (p. 446) is
difficult to interpret with any certainty to specific domains.
SDL Instrument Evaluation: OCLI
The other SDL instrument that appears in the literature is the Oddi Continued Learning
Instrument (OCLI) developed by Lorys Oddi (1984). To investigate the validity of scores
obtained from the OCLI, Harvey et al. (2006) sampled 250 University of Toronto undergraduate
medical students. Their exploratory factor analysis was consistent with Oddi’s original work,
providing validity evidence for scores from the OCLI. However, they derived a four-factor
model rather than the original three-factor model. The underlying factors in the four-factor model
included (1) learning with others, (2) learner motivation and autonomy, (3) ability to be selfregulated, and (4) reading avidity. In her exploration of the impact that such a scale could have
upon the adult educator, Oddi suggested that the OCLI could be beneficial as a “screening tool to
aid in the selection of individuals for various academic and continuing education programs”
(p. 105). Oddi poses recommendations for furthering the development of her concepts so that the
antecedents to continued learning, motivational factors, and relationship of skill acquisition to
the development of SDL can be more fully explored.
SDL: An Innate Characteristic or Domain-Specific Ability?
It is a logical assumption that individuals can be quite self-directed when learning
about topics of personal interest, yet the instruments commonly referenced in adult education
research are only measures of general SDL. One obstacle to SDL development is found in the

common error of oversimplification of the concept (Silen & Uhlin, 2008) as well as the many
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variations and derivatives of terms used in the research (Hiemstra, 2004). Silen and Uhlin (2008)
developed models to better explain the concepts of SDL, problem-based learning, and tutorial
work, with the intention of providing a unifying model for future research. These authors offer
guidance based upon personal observation, experience, and literature review for the application
of problem-based and SDL principles. Their research indicates that the concept of SDL is too
often simplified and “taken for granted,” and “not much attention has been paid to the internal
processes of learning involving responsibility and independence” (p. 462).
The work of Gieve and Clark (2005) and Kungu et al. (2011) found that culture proved
to be of little influence upon SDL ability. This research gives merit to the common sentiment
that SDL is a result of “any number of individual traits” (Artis & Harris, 2007, p. 11) and that
those who are self-directed learners possess “innate psychological traits to be self-directed” (p.
12). Guglielmino (1977) states that adults have a propensity to be self-directed, a sentiment that
recurs in others’ work (Brockett & Hiemstra, 1991; Candy, 1991; Merriam et al., 2007). She later
states that being self-directed is among “our most basic, natural response to newness, problems,
or challenges in our environment (Guglielmino, 2008, p. 2).
Critiques of the shortcomings of current SDL instruments expose where SDL theory and
context-specific learning concepts parallel and where they are incongruent. Developing selfdirected learners is a primary goal of adult education (Knowles, 1975; Merriam, 2001; Tough,
1978; Wlodkowski, 1985). Whether SDL is simply a general attribute or a conditional ability
that may be directed toward specific content has not yet been explored fully. Oddi (1984, 1986)
recommended future SDL research be domain specific, but, to date, only a few professions
(Fisher et al., 2001; Hendry & Ginns, 2009; Williamson, 2007) have explored domain-specific
SDL.
An investigation by Anshel, Muller, and Owens (1986) found that children, ages 6 to 9,
gained situation-specific self-concept after taking part in a program that helped develop sport

skills. Because their findings indicated increases in self-concept related to sport only and not
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measures of self-knowledge, self-esteem for physical maturity, peer relations, academic success,
or school adaptivity, the researchers concluded that future investigations of self-concept should
measure areas that are the same as those in which instruction is given.
Kirwan, Lounsbury, and Gibson (2010) sampled 2,102 college students with the
Resource Associates’ Transition to College Inventory to assess personality traits associated with
SDL. Fifty-two percent of the variance in SDL was accounted for by traits of agreeableness,
conscientiousness, emotional stability, openness, sense of identity, optimism, tough-mindedness,
and work drive. They state that “personality traits, not academic and personal experiences, are
the major determinants of college student self-direction in learning” (p. 29).
As alluded to by Oddi (1986), some authors have questioned the assumption that SDL
is an inherent attribute. While Oddi long ago recommended that this question be explored, only
recently have authors begun to mention the concept of SDL as a domain-specific ability. Apart
from the advice offered by Oddi to explore the concept of domain-specific SDL, currently
only two research teams have proposed SDL in this manner. Ponton et al. (2005a) investigated
adult learning autonomy by developing the Inventory of Learner Resourcefulness, which was
completed by 492 American adults. Their work found that it is possible to be an autonomous
learner in one learning venture and not in others. They go further to state that “autonomy is
presently argued as domain specific” (p. 124); and if learners have dedicated the majority of their
time and personal energy to, and exhibited autonomy in, “domains other than learning, then one
will not be an autonomous learner” (p. 124). In other words, learners will most likely become
autonomous in those domains to which the learner has given priority; while other domains will
not become autonomous activities. If learning is not a priority, then autonomous learning will not
occur.
Ponton et al. (2005a) support the link between general SDL tendencies and domainspecific learning as well as stating that “exhibition of autonomy” (p. 124) is domain specific.

However, on the contrary, Dishman et al. (1980) found that a “general or trait-like measure” (p.
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127) was a better predictor variable than a more “situation-specific” (p. 127) measure of exercise
adherence.
Song and Hill (2007) investigated SDL as a process as well as a personal attribute by
using a context-specific lens and found that a contextual perspective was lacking in the literature.
They developed a research-based SDL framework to understand better the context of online
learning. Their findings led them to call for a more contextually based perspective in SDL
research to explore the motivations, resources, and strategies used during SDL endeavors.
Using a lens similar to that of Ponton et al. (2005a), Kicken et al. (2009) viewed SDL
through a domain-specific lens and discovered that SDL skills could be enhanced with proper
guidance. By viewing SDL from a standpoint of domain specificity, it becomes possible to
explore the potential to change an individual’s perception of autonomy.
Ching (1998) investigated 246 students in Hong Kong to determine if they developed
more learning independence as a part of the SDL environment of the distance education nursing
program in which they were enrolled. Ching found that the students became more independent
and that individuals became more mature as they moved toward autonomy and SDL and became
less dependent upon learning instruction.
Stockdale and Brockett (2011) investigated SDL using personal responsibility orientation
(PRO) as their framework. PRO is an umbrella term that connects the concepts of SDL to
characteristics of the learner and the learning environment as they fit into the social context in
which the learning occurs. The instrument they developed was a measure of SDL based upon the
PRO model and was titled the Personal Responsibility Orientation to Self-Direction in Learning
Scale (PRO-SDLS). The steps in the development of the PRO-SDLS included author-designed
questionnaires that were designed to gather demographic information, measure professor ratings
of students’ SDL, and garner expert opinions regarding the appropriateness of the PRO-SDLS.
The PRO-SDLS was also compared to the SDLRS to measure congruent validity between the

instruments. The entire investigation was comprised of three research studies: two pilot studies
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of the instrument and a third study of the items retained based upon the pilot studies. The revised
version of the instrument, the 35-item PRO-SDLS-Initial, was then reviewed by a panel of
researchers familiar with PRO, resulting in ten items being dropped from the instrument. The
instrument was administered to 190 college students, and the results indicate the PRO-SDLS
provides reliable and valid scores that correlate well with the SLDRS. The PRO posits that SDL
is “a behavior seen in instructional method processes (self-directed learning) and a personality
characteristic of the individual learner (learner self-direction) (p. 163). The PRO-SDLS is not
designed for any specific domain but, rather, uses reference to formal educational learning
contexts in the item wording.
SDL and Exercise Science
The charge of the exercise science profession is, at its essence, to teach individuals about
health, wellness, and exercise. Part of this teaching involves specific content knowledge so that
individuals can make better lifestyle choices. To align with the adult education literature related
to SDL that grounds this investigation, the term regular exerciser will be viewed through the
lens of personal autonomy and will be referred to as autonomous exerciser. Exercise scientists
currently do not know if autonomous exercisers are generally self-directed individuals or selfdirected specifically for exercise. There is research that explores adult education concepts as they
apply to exercise adherence (Garcia & King, 1991), and this research views adherence through a
trait approach related to self-efficacy, an underpinning of SDL. Other than those in the health and
wellness fields, exercise knowledge is not likely linked to other work-related SDL undertakings.
Exploring SDL in autonomous exercisers may provide some insight into this previously
overlooked domain specificity of SDL.
The following studies analyzed an annual, 36-hour, ultra-endurance event that involved
heavy backpack hikes, various military-style physical training events, swimming, lifting,

carrying, and running, all performed without the benefit of sleep. Piper, Gentry, Van Ginder,
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McMillan, and Decker (2013) administered the OCLI to 13 male and two female competitors
in the ultra-endurance event. The researchers found that this sample of racers scored an
average of 127 out of a possible 168, indicating that they were highly self-directed. McMillan
and Piper (2014) used the SDLRS to measure SDL on a sample of 14 male and seven female
ultra-endurance racers and found that individuals involved in ultra-endurance competition
demonstrated above average SDL scores as measured by the SDLRS, scoring an average of
237.75, well above the adult mean of 214 for the SDLRS. Lindfors, McMillan, Piper, and Decker
(2013) found that this same sample of individuals also exhibited a unique personality typology
when assessed with the Carl Jung Trait Typology Test. The most impressive personality traits
showed that participants were 87% intuitive and 100% judging, indicating that they preferred
to plan and organize their actions based upon perceived patterns and with a focus on future
possibilities—qualities important to the completion of ultra-endurance activities.
These investigations utilized known measures of SDL and personality characteristics
but fail to determine if these individuals are self-directed in a more general sense or, instead,
if they are self-directed for the specific domain of exercise. Based upon this review of the
literature and subsequent observation of the lack of research available to explore the possible
domain specificity of SDL, there is a need to answer the concerns of Oddi (1986) regarding
the overgeneralization of SDL when it is potentially a domain-specific ability. The need for
contextually based assessment of SDL is clear, yet it is only available in the form of a few careerspecific instruments. The lack of content-specific SDL assessment tools leads to the potential for
inappropriate generalizations based on the SDLRS, OCLI, and similar general SDL inventories
commonly utilized by researchers.
If instruments can be developed with the intention of measuring domain-specific SDL,
a much clearer picture would be possible with a focus on a particular learning area. A domainspecific SDL instrument could be of great value to employers and educators who wish to better

understand the individuals they are considering hiring or educating. Instruments that contain
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content-specific terms that could be easily adapted to a broad and varied range of interest areas
could result in a more focused measure of SDL for a particular content area.
The development of an instrument that explores domain-specific SDL ability seems
warranted. To investigate this concept, a domain-specific instrument should be developed for
a domain outside an individual’s profession. Investigating a domain that is not a part of an
individual’s profession will decrease the likelihood that the person completing the instrument
would have been exposed to the domain as a part of formal training in the profession.
There is a lack of research that specifically addresses the construct of SDL as it pertains
to the domain of exercise. One way to view this research is through the lens of the autonomous
exerciser who is not engaged in a profession linked to health and exercise. It is also of interest to
determine the sources of learning that are chosen by those who become autonomous exercisers.
By using exercise as the perspective of focus, the research may ascertain if those who exercise
regularly learn specifically about exercise for self-directed purposes separate from workrelated learning endeavors. If an instrument that measures SDL for the domain of exercise can
discriminate between novice and autonomous exercisers, it may indicate that SDL is a domainspecific ability, and the fields of both adult education and exercise science would benefit. This
knowledge could help the adult educator understand autonomy and SDL to a greater degree as
well as help direct educational endeavors for the exercise scientist.
Theoretical Framework
The theoretical underpinnings of the current study are based upon the assumptions that
have been attributed to SDL, with prior literature calling into question this assumption. Based
upon the assumption that SDL is an inherent personal attribute, measurement instruments have
been developed to assess SDL readiness. The most commonly used SDL instruments have been
developed by Guglielmino (1977) and Oddi (1984). Both scales have been used extensively in

adult education. While the SDLRS, LPA, and OCLI are useful as a means to determine general
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self-directedness, the generalization of SDL may limit its usefulness if one is interested in
domain-specific learning.
The basis for the present study is rooted in questioning the belief posited by many authors
that SDL is an innate personality characteristic (Artis & Harris, 2007; Brockett & Hiemstra,
1991; Candy, 1991; Guglielmino, 1977; Merriam et al., 2007). Recent researchers have framed
their studies around this common assumption only to call the very assumption into question
during their findings and discussion (Kicken et al., 2009; Ponton et al., 2005a). Following the
direction for further study offered by Oddi (1986), the present study will explore SDL from the
standpoint that it is possibly a domain-specific ability that can be developed, with the needed
motivations, in those who may not exhibit general SDL characteristics in other domains. The
population chosen to investigate SDL for the domain of exercise will be autonomous exercisers.
AEs, those who have made exercise a regular part of their lifestyles, possess motivation
to exercise as demonstrated by their adherence to exercise. Exercisers may or may not be
self-directed. The motivation to learn about exercise may be absent unless the exercisers are
employed in a health or wellness field. If one were to accept the premise that inactivity can
be explained as an innate personality trait of the individual, then it would seem futile to try to
change the individual. However, if inactivity is merely a learned tendency, then it is possible to
change the individual’s mindset and overall health. To determine if AEs are engaged in SDL for
exercise, an instrument must be developed and the resulting scores validated for this domainspecific ability.
Presently, little empirical research exists regarding where successful exercisers gain
information about exercise technique, instruction, and planning. Likewise, the literature is void
of research pertaining to those who have intended to but have not yet become autonomous in
exercise. Without data regarding where and how successful exercisers learn about training, the
very industry of exercise instruction is affected. The SDL activity of exercisers is an unexplored
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line of research. With projections of ever increasing health issues due to inactivity in the general
public (Pescatello & ACSM, 2014), understanding how exercisers learn about fitness concepts
could become a very important factor for personal trainers as well as researchers.
The professions related to exercise instruction are based upon the concept that clients
require professional guidance for successful fitness training. It behooves the professional
to better understand the learning practices of their clientele to best tailor future instruction.
Likewise, understanding the sources from which a client gains information could inform the
beliefs, conceptions, misconceptions, and philosophy driving their current training practices.
The current chapter has explored the research regarding autonomy, SDL, and the various
instruments developed to measure them. The research currently available on the two concepts
clearly illustrates how they are related. The gap that this review of the literature has highlighted
is the need for a domain-specific instrument for measuring SDL for exercise. In Chapter Three,
a method for developing a domain-specific SDL instrument, as well as procedures for obtaining
validity evidence of the resulting scores, will be provided.

CHAPTER THREE
METHODOLOGY
The purpose of this study was to develop and provide validity evidence for scores from
an instrument that measures self-directed learning (SDL) in exercisers, and from a second
instrument that measures choice of learning resources by exercisers. The instruments developed
for this study will be termed the Self-Directed Learning for Exercise Scale (SDLES) and the
Education Resource Assessment (ERA). This study will attempt to answer the following research
questions:
•

Research Question 1a – Do scores from the SDLES reflect a three-dimensional structure?

•

Research Question 1b – Is there evidence of internal consistency reliability from the SDLES
scores?

•

Research Question 1c – Do scores from the SDLES exhibit factorial invariance by type of
exercisers (novice exerciser vs. autonomous exerciser)?

•

Research Question 2 – Does the SDLES discriminate between autonomous exercisers and
novice exercisers, and in a different manner than the OCLI?

•

Research Question 3a – What resources do autonomous exercisers utilize?

•

Research Question 3b – What resources do novice exercisers utilize?

•

Research Question 4 – Do the resources utilized, as measured by the ERA, predict whether a
person is a novice or autonomous exerciser?

There are two steps to this study: (1) the SDLES was developed, and the validity of the
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scores will be assessed with the intention of becoming an instrument for future application of
the study of SDL for the domain of exercise; and (2) the ERA was developed, resulting in an
instrument for future application in the study of educational resources in a variety of domains.
The SDLES will determine the SDL abilities of AEs, and the ERA will be used to determine the
resources utilized for learning more about exercise.
Population
For this study, SDL was investigated in a population of exercisers. The population
for this study includes individuals who take part in exercise as a part of their daily activities.
Subcategories for exercisers will be novice exercisers (NEs) and AEs. To distinguish between
the groups, AEs are considered individuals who have been involved in regular exercise for a
minimum of three days per week for six months or more. Anyone falling below these criteria
will be classified as NE. The population of AEs consists of those who exercise regularly, either
in their own homes or in fitness or exercise facilities. Exercise facilities may include, but are
not limited to, YMCA centers, fitness clubs, community centers, private training gyms, fitness
studios, and community recreation centers. These types of facilities typically offer group exercise
classes, personal training, and self-supervised exercise training opportunities. These exercise
facilities also often offer wellness programming in the form of exercise classes, health/wellness
workshops, educational poster boards, newsletters, and other media.
Sample Selection
Samples were obtained using direct e-mail and social media contact with exercise science
professionals working at a wide variety of fitness and exercise facilities throughout the nation.
Flyers were handed out and posted to help increase participation rates (see Appendix I). The

cooperation from fitness directors and exercise scientists and administrators, developed during
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correspondence and on-site visits, was invaluable for recruiting potential participants.
The demographic, SDLES, ERA, and OCLI instruments were formatted for both
computers and mobile devices using the research platform Qualtrics. The online link to the
Qualtrics-formatted instruments was distributed to exercise professionals interested in assisting
with obtaining participants. All data were collected online using either computers or mobile
devices.
Prior to any data collection, each individual read the institutionally approved informed
consent form and acknowledged that they consented to participating in the research by digitally
selecting “I wish to participate in this survey.” An alternative option, “I decline to participate in
this survey,” was available for those who read the informed consent information and decided
not to participate (see the Institutional Review Board-approved informed consent form in
Appendix A). This consent form explained the purpose of the study, what the individuals were
asked to perform in terms of participation, estimated total time for completion, risks, benefits,
confidentiality, information regarding withdrawal from the research, and researcher contact
information. Once they agreed to participate, the demographic, SDLES, ERA, and OCLI
instruments appeared online so that they could proceed with the study.
Participants for this study included any adult individual 18 to 60 years old who
was currently involved in some form of physical exercise. After completion of the initial
demographic survey (Appendix B), all participants were classified as either AE, if they had been
involved in regular exercise for a minimum of three days per week for six months or more, or
NE if they failed to meet the criteria for AE. For this study, both AEs and NEs were selected for
participation in data collection for the validation of scores from the SDLES and ERA so that
comparisons could be made between the groups for SDL and items chosen by participants on the
ERA.

If the desired number of respondents was not reached through personal contact with
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exercise science professionals, an online crowdsourcing system was to be utilized for recruitment
of the remaining number of required participants for this study.
Determination of Sampling Size
The goal sample size was a minimum of 200 participants in both the AE and NE for a
total of 400. After all data collection was complete, 585 total participants, 368 AE and 217 NE,
participated in the study, exceeding the sample size goals.
All data were collected using the Qualtrics platform. To ensure the minimal sample
size of 200 participants for both the AE and NE groups, data collection was monitored using a
Qualtrics report that generated continuously updated information regarding participation. In the
event that the samples were in some way determined to contain unusable data or participation in
either group was compiling at a slow rate, more individual e-mails were sent and contacts were
made with exercise science professionals to increase recruitment. This process continued until
the number of respondents equaled at least 200 for each group.
Instrumentation
Information gathered through the general demographic portion of the instrument
(Appendix B) was used to differentiate between those who are deemed to be AEs and those who
have not yet obtained the status of exercise autonomy, referred to as NEs. Two instruments were
utilized in this study: the SDLES and the ERA. The first instrument, the SDLES, contains 28
items dealing with SDL practices related to the domain of exercise. Responses to the SDLES
were used to yield summated scores that indicate SDL specific to the domain of exercise. The
wording for items from both instruments drew from language used in previous SDL instruments.
Both instruments are presented in common wording and statements, which are used commonly in
past self-directed learning instruments.
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A deductive method of item development was used for the SDLES (see Appendix C). The

items found in instruments developed by Fisher et al. (2001) and Williamson (2007) were reviewed
and used as a basis for developing items for the SDLES that are similar in phrasing and structure.
Fisher et al.’s instrument was designed to measure SDL in nurse education with the intention of
measuring personality characteristics, attitudes, and abilities. Their original instrument consisted
of 93 items, which was reduced after two rounds of review from a Delphi group to 42 items. It
consists of three subscales that measure (1) self-management, (2) desire to learn, and (3) selfcontrol. Each item was associated with a 5-point response scale, and participants were asked to
rate how descriptive each item was as it pertains to their own characteristics for SDL. Williamson’s
(2007) instrument, the Self-Rating Scale of Self-Directed Learning (SRSSDL), was designed for
the investigation of SDL in nursing. The general structure of the SRSSDL includes 60 items,
categorized into five areas of SDL: (1) awareness, (2) learning strategies, (3) learning activities, (4)
evaluation, and (5) interpersonal skills. The instrument is designed with a heading of each of the
SDL areas followed by 12 items designed to assess each area.
A choice also was made to design items that fit the three SDL factors discovered by Oddi
(1986): (1) proactive drive versus reactive drive, (2) cognitive openness versus defensiveness,
and (3) commitment to learning versus aversion to learning. Items from both prior studies
were modified from terminology that indicated general tendencies to be self-directed to items
that specifically included reference to learning about the domain of exercise. The list of items
includes nine that reflect proactive drive, nine that reflect cognitive openness, and ten items
that reflect commitment to learning. To reduce response bias, no indication of item category is
included in the online instrument that participants complete.
The second instrument developed in this present study, the ERA, contains 15 items
related to potential learning resources (Appendix D). A deductive method of item development
was used for the ERA, which was constructed to assess the various sources of continued
learning utilized by participants. The list of instrument statements for the ERA was developed

to encompass all conceivable means of learning for any given content area. The item choices
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include possible learning resources from formal education settings, nonformal education venues,
social media, medical professionals, and exercise professionals.
Exploration of the sources of learning has not been included as a part of prior SDL
research studies. Knowing the sources of learning may help expose the means that individuals
utilize for their SDL activities. Sources such as infomercials, blogs, or Internet sites are not
subject to the same level of critique as are refereed sources and, therefore, may not be considered
as credible.
The choice to use 5-point response scales for both the SDLES and ERA was based upon
the research of Dawes (2008), who investigated the differences among 5-, 7-, and 10-point
Likert-type items. Dawes found equivalent mean scores, skewness, and kurtosis of the 5and 7-point items. When comparing the 5- and 7-point items to the 10-point items, the only
difference was a significantly higher mean score for the 5- and 7-point items compared to the
10-point items. There were no significant differences among the 5-, 7-, or 10-point items for
variance, skewness, and kurtosis. Dawes states that the three levels of items are “comparable for
analytical tools such as confirmatory factor analysis or structural equation models” (p. 75). Based
upon this research finding of no significant difference between the 5- and 7-point items, 5-point
items were utilized for the SDLES and ERA.
Though prior researchers have done so, Gliem and Gliem (2003) indicate that it is
inappropriate to make conclusions based upon single items; rather, the summation of items
are a more reliable and valid practice. These authors stress the need for computing alpha
reliability coefficient for assessing internal reliability of scores and that to compare individual
items only during analysis would be incorrect. The scores obtained from the SDLES items
will be summated and analyzed as continuous data. The scores obtained from the ERA items
will be considered descriptive in nature and will not be summated but, rather, will be analyzed
to determine the frequency of occurrence of each learning resource. The resultant mean score

across participants for each item on the ERA will be used to rank the most commonly to least
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commonly used resources selected by participants.
Outcome Variables
The dependent or outcome variables for this study are included in the demographic
survey questions. Descriptive data will include gender, ethnicity, educational level, height, and
weight. The outcome variables are exercise habits that distinguish AEs from NEs. Discrimination
between AEs and NEs will be determined by the days per week of exercise, duration of exercise
per session, months of consistent exercise, and types of exercise performed. An AE is defined
as an individual who has been taking part in regular exercise for at least three days per week for
the last six months or more. NEs are all others who exercise but do not meet these thresholds for
days, minutes, or months of exercise.
If the data are not normal for the SDLES, more data must be collected or transformation
of data must be performed to normalize the data prior to further analysis.
Predictor Variables
The scores of the SDLES, as well as the ranked items from the ERA, are the independent
or predictor variables in this research. This information will be important for the development
and validation of scores developed by the SDLES and for determining the learning resources
utilized by AEs and NEs.
Data Screening
Prior to statistical analysis, data were screened for the purpose of confirming that they
were all entered correctly and that missing values and outliers were addressed. Outlying values
underwent Winsorization—that is, they were changed to a value equal to the highest data point
that is not considered to be an outlier. Hot deck imputation was carried out to impute missing

values. The SDLES produces continuous data and, thus, will be analyzed via factor analysis.
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The ERA is a nonparametric ordinal scale. The mean rank of each resource was computed to
determine the most common educational resources utilized by participants.
Establishing Evidence for Construct Validity
The hierarchy of analysis of the SDLES and ERA is displayed in Appendix E. Following
the procedures for applying unified validation theory outlined by Cook and Beckman (2006),
the steps that follow will be used for score interpretation. The five sources of evidence to
support construct validity include (1) content, (2) response process, (3) internal structure,
(4) relations to other variables, and (5) consequences. How fully an instrument represents the
construct of interest is referred to by Cook and Beckman as content support. To establish content
support for the SDLES, an extensive review of the literature regarding prior SDL research and
items was developed to represent the aspects of SDL found in the OCLI developed by Oddi
(1986). Validation of SDLES items was determined through a qualitative review by an expert
panel (Appendix F). The panel of experts consisted of three individuals who had extensive
knowledge of SDL, the OCLI, and exercise concepts. Each panel member was asked to review
the instrument and assess if the instrument adequately measured the three dimensions of SDL
outlined by Oddi (1986) (see Appendix G). Panel members were also asked to offer feedback
regarding wording, presentation, and appropriateness for the intended target population of
exercisers. Panel members were sent an electronic copy of the SDLES instrument, the purpose of
the research, research questions, a brief summary, and a feedback form. Based upon the feedback
and comments from the panel (see Appendix H), individual items were modified.
The response process is concerned with the thought processes of participants taking
part in the research and their understanding and familiarity with the item response format. The
SDLES, ERA, and OCLI were taken in an online format using Qualtrics. This format is userfriendly and easy to complete with only remedial computer or smart phone skills.

The internal structure of an instrument addresses reliability and factor structure. To assess
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the internal three-dimensional structure of scores from the SDLES, a confirmatory factor analysis
will be performed on the data. This step helps establish that the items developed for the SDLES are
representative of the construct of SDL. Cronbach’s alpha is used to establish internal consistency.
It assumes homogeneity or unidimensionality and equal factor loadings (Cronbach & Shavelson,
2004) and is one of the most commonly used methods for measuring internal consistency of
summated surveys for an underlying construct (Santos, 1999). Cronbach’s alpha, which ranges
from 0 to 1, is not intended for use with reference to the individual items but, rather, the summated
score of the Likert scale (Gliem & Gliem, 2003). One assumption of Cronbach’s alpha is that a
response to certain items does not affect responses to other items. While it is highly unlikely to
find zero correlations between items, it is suggested that items with very low correlations, close to
zero, be eliminated because they reflect poor heterogeneous constructs, while items found to have
correlation scores of 0.90 or above indicate redundancy of test questions and should also be removed
from analysis (Tavakol & Dennick, 2011). In the literature reviewed, Peterson (1994) performed a
meta-analysis of 4,286 studies reporting the use of Cronbach’s alpha, finding that the vast majority
reported acceptable alpha levels to be .70 or greater, indicating a satisfactory internal consistency.
While Cronbach’s alpha is a common method for assessing internal consistency reliability,
its routine use has been called into question. Cronbach’s alpha has been shown to underestimate
congeneric variables and assumes tau-equivalence of variables (Dunn, Baguley, & Brunsden,
2014). Unlike Cronbach’s alpha, McDonald’s omega (Dunn et al., 2014) does not assume a tauequivalent structure and is less likely to underestimate congeneric variables (Cronbach, 1951;
Dunn et al., 2014; Guttman, 1945). For these reasons, in the present study, McDonald’s omega was
computed to determine internal consistency of the construct of SDL for the SDLES.
Multi-group confirmatory factor analysis will be used to explore the factorial invariance
of the SDLES for AEs and NEs. This procedure helps establish how well the SDLES addresses
the construct of SDL in the same manner for both the AE and NE groups. Factorial invariance of
scores from both groups provides construct validity evidence for the SDL.

Relationships to other variables are assessed by relating the two subscale scores for the
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SDLES to the item scores found on the ERA from AEs to the scores gathered from NEs. This
step helps provide evidence that, as would be expected, SDLES and ERA scores differ between
those who are AEs in their exercise program compared to those who are still NEs. To determine
mean difference between SDLES scores obtained from AEs and NEs, a MANOVA will be
carried out, and the effect size will be computed.
The Friedman test was used separately on the ERA item scores for both the AE and NE
groups to determine differences among educational resources for each group. To determine
how the results of the ERA are different between AEs and NEs, the Mann-Whitney U test with
Bonferroni adjustment was calculated on the individual items. It would be expected that AEs are
different from NEs on the SDLES and ERA.
The final step in the Cook and Beckman (2006) model for instrument score validation
deals with the consequences of the findings from the SDLES and ERA. If a lack of validity
evidence is found for the SDLES or ERA, then there may be flaws in the instruments. Cook and
Beckman state that “evidence of consequences is the most controversial category of validity
evidence and . . . least reported evidence source” (p. 166). By utilizing multiple sources of
validity evidence for the SDLES and ERA, any unexpected or unintended consequences of the
SDLES or ERA assessments can be readily detected and explained.
Presentation
Demographic data will be displayed in frequency distributions for both the AE and
NE. The development of the SDLES will be presented with tables displaying progress at each
stage, including the results of the expert panel feedback. Results from the factor analysis and
computation of internal consistency will be presented for the SDLES. Frequency distribution
will be displayed and discussed for the ERA.

Researcher Bias
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The field of exercise science is expanding rapidly. As an adult educator in the field of
exercise science, it is my intention to expand both the knowledge of my students and their ability
to transfer this knowledge to their future clientele. I believe that those who exercise regularly
are not simply repeating a practice of physical activity but are engaged actively in learning more
about how to become fit and physically healthy. In my experience, those who have become an
AE have spent considerable time investigating methods and means of becoming more fit. This
pursuit of exercise-specific knowledge may be a fundamental ingredient in achieving exercise
autonomy. With the development and validation of the SDLES and the ERA, I hope to start a line
of research in which the concepts of domain-specific SDL will lead to the development of better
training models and exercise education.
My belief that exercise is a vital part of health and longevity could affect my
interpretation of this study. The choice to consult an expert panel for item construction and
selection, using established statistical analysis procedures and being cognizant of my potential
prejudice, should limit any potential impact of bias upon the data.
Conclusion
This chapter has detailed the processes that will be utilized for the development of
the SDLES. Chapter Four will include the the results pertaining to expert panel review, factor
analysis, factorial invariance, internal consistency reliability, as well as tests for inferences and
effect sizes of score differences between AEs and NEs and tests of inferences for differences
among reported resources utilized. Chapter Five will interpret the results and application
potential of the SDLES and ERA. Future research directions also will be offered for researchers
interested in advancing the concepts of domain-specific SDL research.

CHAPTER FOUR
RESULTS
The purpose of this study was to develop and provide validity evidence for scores from an
instrument that measures self-directed learning (SDL) in exercisers, and a second instrument that
measures choice of learning resources by exercisers. The instruments developed for this study are
the Self-Directed Learning for Exercise Scale (SDLES) and the Education Resource Assessment
(ERA). The development of the SDLES, results pertaining to participant demographic prompts, and
results pertaining to the research questions for the study will be addressed in this chapter.
Participant Demographic Information
A total of 718 participants volunteered to complete the study. One volunteer was excluded
because this individual was under the minimum requirement of 18 years of age. Twenty-four
volunteers were excluded from the study for being over the maximum age of 60. Seventy-six
were excluded because they only completed the demographic information and did not complete
any portion of the SDLES, ERA, or OCLI. Eleven were excluded due to a lack of completion
of both the ERA and OCLI, and another 21 were excluded because they did not complete any
portion of the OCLI. The resulting analytic sample after these exclusions was 585 participants.
Age, gender, and ethnicity distributions for the participants are illustrated in Tables 1,
2, and 3, respectively. The mean age was 37.30 years (SD = 11.47 years old). A total of 424
females (72.5%) and 161 males (27.5%) completed the study. The ethnicity of the sample was
predominantly White/Non-Hispanic (n = 552, 94.4%), with the remainder being Black/African
American (n = 18, 3.1%), Asian American (n = 8, 1.4%), Native American (n = 5, 0.9%),
Hispanic/Spanish (n = 15, 2.6%), and either European American or European Asian (n = 3, 0.5%).
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Table 1
Age
N

585

Mean

37.30

Std Deviation (SD)

11.47

Table 2
Frequency Distribution for Gender
No. of Participants

Percent

Male

161

27.5

Female

424

72.5

Total

585

100.0

Table 3
Frequency Distribution for Ethnicity
Ethnicity

N

Percent

552

94.4

18

3.1

Asian American

8

1.4

Native American

5

0.9

Hispanic/Spanish

15

2.6

3

0.5

White/Non-Hispanic
Black/African American

Other

Education level of participants (see Table 4) was primarily four-year degree (39.7%) or
graduate or professional degrees (34.2%). The remainder of participants reported that they possessed
associate degrees (14.5%), high school diplomas (10.9%), and less than a high school degree (0.7%).
Table 4
Frequency Distribution for Highest Educational Level
Highest Educational Level
Less than high school diploma
High school diploma
Associate degree or trade school degree

No. of Participants

Percent

4

0.7

64

10.9

85

14.5

Four-year college degree

232

39.7

Graduate or professional degree

200

34.2

Total

585

100.0
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The distribution for the frequency of exercise for participants, shown in Table 5, indicated
that the most commonly reported frequency of exercise was between three and five days per
week (54.7%). Other reported exercise frequencies included six to seven days per week (20.9%),
one to two days per week (16.4%), and less than one day per week (8.0%). The majority of
exercise sessions, as indicated in Table 6, lasted either 30 to 44 minutes (24.8%) or 45 to 59
minutes (32.3%). The remaining reported exercise session durations were 60 to 74 minutes
(20.7%), 15 to 29 minutes (10.1%), 75 to 90 minutes (5.0%), and more than 90 minutes (7.2%).
Table 5
Weekly Exercise Habits
Frequency

No. of Participants

Percent

Rarely exercise (less than 1 day per week)

47

8.0

Exercise 1-2 days per week

96

16.4

Exercise 3-5 days per week

320

54.7

Exercise 6-7 days per week

122

20.9

Total

585

100.0

Table 6
Average Duration of Exercise Sessions
Session Duration

No. of Participants

Percent

15-29 minutes

59

10.1

30-44 minutes

145

24.8

45-59 minutes

189

32.3

60-74 minutes

121

20.7

75-89 minutes

29

5.0

90+ minutes

42

7.2

585

100.0

Total

The criterion for designating participants as either autonomous exercisers (AEs) or novice
exercisers (NEs) was based upon how many months a person had been exercising for three or more
days per week. Table 7 reveals that, of the 585 participants, a total of 368 (62.9%) indicated that
they exercised for three days per week for six months or more and, thus, were classified as AE. A
total of 217 participants (37.1%) did not reach this level of exercise and were classified as NE.
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Table 7
Frequency Distribution for How Long Have You Been Consistently
Exercising Three or More Days per Week?
Frequency

No. of Participants

I do not consistently exercise 3 or more
days per week.

Percent

114

19.5

1-2 months

57

9.7

3-5 months

46

7.9

6+ months

368

62.9

Total

585

100.0

Participants were asked to designate all forms of exercise training they were currently
practicing. Results indicated that many participants engage in numerous different modes of
training on a regular basis. Most participants practiced either cardiovascular exercise (78.9%) or
muscular conditioning exercise (67.4%). Other forms of exercise practiced included flexibility
exercises (31.5%); group exercise classes (27.7%); training with a personal trainer, exercise
specialist, or wellness coach (12.8%); and water exercise (6.7%) (see Table 8).
Table 8
Choice of Exercise Summary
No. of Participants
Forms of Exercise
Group exercise classes

n

Percent

162

27.7

Cardiovascular exercise

460

78.6

Muscular conditioning exercise

394

67.4

Flexibility exercise

184

31.5

Water exercise

39

6.7

Training with a personal trainer, exercise scientist, or
wellness coach

75

12.8

SDLES Construct Validity Support
One form of construct validity evidence for the SDLES was obtained by soliciting
feedback from an expert panel of three individuals familiar with SDL and the OCLI instrument.
The expert panel all agreed upon and found no misplaced items within the instrument and agreed

that all items in the original SDLES were categorized under appropriate dimensions presented
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in the OCLI: proactive drive, cognitive openness, and commitment to learning. Based upon
panel feedback and recommendations, phrasing for items 6, 7, 10, 11, 13, 14, 21, 22, and 23 was
adjusted to improve clarity and facilitate ease of interpretation by participants.
SDLES Data Screening
Prior to statistical analysis, all scores obtained from the SDLES were screened for
the purpose of confirming data accuracy, locating missing values, and checking for outliers.
No missing values or outlying data points were observed. Descriptive statistics for the 585
participants are presented in Table 9. Kurtosis and skewness were present for responses to
many items of the SDLES, although not to a strong degree, with kurtosis/skewness statistics for
most items not more extreme than ± 1.0. The Kolmogorov-Smirnov and Shapiro-Wilk Tests of
Normality (shown in Table 10) indicate that scores for every SDLES item showed statistically
significant departure from normality (p < .001), although statistical significance was not
unexpected given the relatively large sample size.
The SDLES produces continuous composite scores, and was analyzed using confirmatory
factor analysis (CFA, using Mplus) and exploratory factor analysis (EFA, using SPSS). Due to
non-normality of the item scores, robust MLM estimation was used, and the Satorra-Bentler
scaled chi-square statistic (Rosseel, 2012) was computed. For the purposes of analysis, the
dataset was randomly split in to two distinct samples: (1) a developmental sample used for initial
assessment of structure and, if deemed necessary, exploratory analysis; and (2) a confirmatory
sample used to validate hypothesized models found with the developmental sample. Descriptive
statistics for the developmental and confirmatory samples, as expected, mirrored those of the full
sample.
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Table 9
Descriptive Statistics for Items from the SDLES (N = 585)
Items

Mean

SD

Skewness
(SE = .101)

Kurtosis
(SE = .202)

Incorporate new ideas

3.21

1.014

-.354

-.125

Learn without being coached

3.17

1.074

-.200

-.476

Group exerciser

2.65

1.263

.184

-1.020

Learn from partners

3.11

1.288

-.263

-.954

Hands-on learner

4.22

.831

-1.049

1.157

Professional instruction useful

3.76

1.082

-.743

.064

Exercise knowledge leads to further development

3.75

.943

-.663

.316

Physical challenges motivate me

3.75

.935

-.470

-.164

Exercise routine keeps me interested

3.86

.977

-.769

.256

Own learning strategy developed

3.53

.972

-.414

-.182

Attempt or revise new training programs

3.36

1.050

-.353

-.400

Identify important points in literature

3.34

1.158

-.563

-.510

Seek research-based evidence of claims

2.96

1.280

-.064

-1.053

Keep a log book

2.49

1.453

.501

-1.134

Enjoy exploring information on exercise

3.19

1.104

-.258

-.515

Ability to relate knowledge to exercise

3.50

1.034

-.590

.054

Raise questions to instructors

2.70

1.232

.032

-1.062

Analyze/critically reflect on new information

3.34

1.078

-.499

-.216

Keep an open mind to others’ ideas

3.99

.794

-.765

1.163

Self-assess before getting feedback

3.42

1.047

-.457

-.174

Identify areas for improvement of knowledge

3.42

1.011

-.522

-.006

Monitor how knowledge of exercise changes training

3.30

1.021

-.396

-.270

Aware of strengths and weaknesses

4.25

.720

-.851

1.152

Reaching goals inspires me

4.03

.950

-.949

.772

Failing to reach goals inspires me

3.36

1.151

-.216

.779

Value critique of my exercise

3.70

1.071

-.753

.101

Intention to learn about other forms of exercise

3.51

1.045

-.377

-.363

Social interaction helps me learn

3.83

.982

-.736

.344

Valid N (listwise)

585

Note: Minimum statistic = 1; Maximum statistic = 5
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Table 10
Tests of Normality for Items from the SDLES (N = 585)
KolmogorovSmirnova
Items

Shapiro-Wilk

Statistic

p

Statistic

p

Incorporate new ideas

.221

<.001

.896

<.001

Learn without being coached

.191

<.001

.912

<.001

Group exerciser

.157

<.001

.896

<.001

Learn from partners

.178

<.001

.897

<.001

Hands-on learner

.257

<.001

.793

<.001

Professional instruction useful

.230

<.001

.866

<.001

Exercise knowledge leads to further development

.261

<.001

.868

<.001

Physical challenges motivate me

.239

<.001

.878

<.001

Exercise routine keeps me interested

.259

<.001

.857

<.001

Own learning strategy developed

.233

<.001

.892

<.001

Attempt or revise new training programs

.210

<.001

.904

<.001

Identify important points in literature

.252

<.001

.882

<.001

Seek research-based evidence of claims

.164

<.001

.907

<.001

Keep a log book

.212

<.001

.840

<.001

Enjoy exploring information on exercise

.189

<.001

.910

<.001

Ability to relate knowledge to exercise

.232

<.001

.884

<.001

Raise questions to instructors

.180

<.001

.895

<.001

Analyze/critically reflect on new information

.212

<.001

.892

<.001

Keep an open mind to others’ ideas

.285

<.001

.825

<.001

Self-assess before getting feedback

.211

<.001

.896

<.001

Identify areas for improvement of knowledge

.227

<.001

.888

<.001

Monitor how knowledge of exercise changes training

.213

<.001

.899

<.001

Aware of strengths and weaknesses

.245

<.001

.786

<.001

Reaching goals inspires me

.238

<.001

.829

<.001

Failing to reach goals inspires me

.177

<.001

.908

<.001

Value critique of my exercise

.252

<.001

.868

<.001

Intention to learn about other forms of exercise

.204

<.001

.899

<.001

Social interaction helps me learn

.239

<.001

.861

<.001

a

Lilliefors significance correction

Next, indicators of the factorability of the SDLES data were considered. The KaiserMeyer-Olkin (KMO) measure of sampling adequacy indicates the proportion of variance in the
variables that might be explained by underlying factors. The observed value of KMO was .92
(Table 11), above the accepted value of .60, indicating that 92% of the variance in the variables
can be explained by the underlying factors measured with this instrument. Bartlett’s Test of
Sphericity is a test of the null hypothesis that there is no correlation among the items assessed.

Bartlett’s test (Table 11) was statistically significant (χ2(378) = 4,031.27, p < .001) meeting the
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criteria for factorability of the correlation matrix. Both of the tests indicate the data are factorable
and support the use of further factor analytic procedures.
Table 11
Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test of Sphericity
KMO Measure of Sampling Adequacy
Approx. chi-square
Bartlett’s Test of Sphericity

df
Sig.

.92
4,031.273
378
<.001

Research Question 1a
To answer Research Question 1, “Do scores from the SDLES reflect a three-dimensional
structure?,” confirmatory factor analysis (CFA) was carried out using the developmental sample.
Prior to assessing the three-dimensional structure, a single-factor CFA was carried out to assess
if all 28 items scores could be explained by a single common factor (SDL). If the results were
to indicate that the data fit the single-factor model, it would suggest no need to assess higherdimensional structures.
Commonly accepted criteria for assessing model fit in structural equation modeling
include a non-significant chi-square statistic, Comparative Fit Index (CFI) and Tucker-Lewis
Index (TLI) values greater than .95, root mean square error of approximation (RMSEA) values
less than .06, and standardized root mean square residual (SRMSR) values less than .08 (Hu &
Bentler, 1999). Statistical significance of the chi-square statistic, however, often occurs even
with good-fitting models when large samples are used (Bentler & Bonett, 1980). An initial,
single-factor model fitted to the 28 items of the SDLES, using robust MLM estimation, showed
a statistically significant chi-square statistic, χ2SB(347) = 1,297.21, p , .001. Indices of model fit
were CFI = .721, TLI = .697, RMSEA = .097 (with 90% CI: .091-.102), and SRMSR = .088, all
indicating poor model fit.

A three-factor model was assessed next using the developmental sample and based
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on the three dimensions of SDL posited in the OCLI. These three correlated factors included
(1) proactive drive, (2) cognitive openness, and (3) commitment to learning. The Satorra-Bentler
chi-square statistic for this three-factor CFA structure fitted to the 28 items of the SDLES was
statistically significant, χ2SB(347) = 1297.21, p < .001. Indices of model fit were CFI = .745,
TLI = .723, RMSEA = .098 (with 90% CI: .094-.102), and SRMSR = .079, all indicating a poor
model fit. Thus, CFA revealed that the SDLES did not reflect a single or three-dimensional
structure.
Exploratory Factor Analysis of the SDLES
Because the hypothesized three-dimensional structure of the SDLES data were
not supported, exploratory analysis using the developmental sample was carried out next.
Exploratory factor analysis (EFA) is an established method for latent factor modeling (Cudeck
& MacCallum, 2007) in situations with unknown structure. Due to non-normality of the scores,
principal axis factoring was chosen for the extraction method (Fabrigar, Wegener, MacCallum, &
Strahan, 1999). Items are assumed to be correlated, so solutions for factors were examined using
promax rotation.
Determining the number of factors to retain requires a combination of methods.
Henson and Roberts (2006) reviewed 60 articles that used EFA to determine the various
methods employed to determine the number of factors underlying a set of observed variables
when carrying out EFA. Their review revealed that 34 (56.7%) studies used Kaiser’s (1960)
recommendation for determining the number of factors (number of eigenvalues greater than one),
21 (35%) used Cattell’s (1966) method of examining the point of inflection found in the resultant
scree plot, 10 (16.7%) used a priori determination, seven (11.7%) used other methods, and four
(6.7%) used parallel analysis (Horn, 1965).

Courtney (2013) acknowledged the difficulty in determining the number of factors to
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retain from EFA and reviewed the various criteria commonly utilized for determining and factor
extraction from EFA. Of the various methods discussed in his review of Kaiser’s (1960) method,
selecting all factors that produce eigenvalues above one (K1), which is the current default setting
in SPSS, tends to greatly overestimate the number of factors. Ruscio and Roche (2012) support
the finding of factor overestimation when using this method, and they also found that using the
K1 rule correctly identified the number of latent factors only 8% of the time.
In the present study, initial EFA using the factor extraction recommended by Kaiser
(1960) suggested a five-factor solution (see Table 12). Among these five factors, the first factor
accounted for 33.98% of variance, the second factor accounted for 8.07%, the third factor
accounted for 3.32%, the fourth factor accounted for 3.10%, and the final factor accounted for
2.34%.
The second method commonly used for factor extraction is Cattell’s (1966) scree plot
method. Using scree plots to determine latent factors involves visually assessing the plot
and determining the “elbow” or point of inflection in the plotted eigenvalues. The number of
factors is then determined by evaluating the eigenvalue that occurs just prior to this “elbow.”
Courtney (2013) states that, although this method “works well with strong factors, it suffers from
ambiguity and subjectivity when there is no clear break or hinge in the depicted eigenvalues” (p.
2). Based on the evidence in the review, Cattell’s scree plot method is considered superior to the
more commonly used K1 method.
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Table 12
Variance Explained by Exploratory Factor Analysis Model Fitted to the
Developmental Sample of the SDLES

Factor

Total

Initial Eigenvalues
% of Variance Cumulative %

Extraction Sums of Squared Loadings
Total
% of Variance Cumulative %

Rotation Sums
of Squared
Loadingsa
Total

1

9.963

35.583

35.583

9.513

33.98

33.975

7.203

2

2.742

9.792

45.375

2.260

8.07

42.047

8.431

3

1.437

5.133

50.508

.931

3.32

45.371

6.040

4

1.397

4.989

55.497

.868

3.10

48.472

3.069

5

1.177

4.205

59.702

.655

2.34

50.812

4.093

6

.879

3.140

62.842

7

.835

2.983

65.825

8

.805

2.876

68.702

9

.756

2.701

71.403

10

.726

2.593

73.996

11

.645

2.303

76.299

12

.603

2.154

78.453

13

.556

1.987

80.440

14

.542

1.937

82.377

15

.522

1.866

84.243

16

.507

1.812

86.055

17

.470

1.679

87.733

18

.438

1.563

89.296

19

.431

1.540

90.836

20

.397

1.418

92.254

21

.356

1.270

93.524

22

.312

1.113

94.637

23

.306

1.091

95.728

24

.285

1.019

96.747

25

.252

.901

97.648

26

.242

.864

98.512

27

.226

.808

99.320

28

.190

.680

100.000

Extraction method: Principal axis factoring
a
When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.
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The determination of factors using a scree plot is based upon the number of factors below
the “elbow” or point of inflection in a plot of the eigenvalues resulting from the EFA. The scree
plot for the initial EFA indicated a two- or five-factor solution (Figure 1).

Figure 1. Scree plot of initial exploratory factor analysis fitted
to the developmental sample of the SDLES

Of the other factor extraction methods that Courtney (2013) reviewed, Horn’s (1965)
parallel analysis (PA) was found to be one of the best for latent factor extraction. By randomly
generating a large number of data matrices and comparing factor extraction using these data to
that obtained using the actual collected data, a clearer factor extraction can be determined. When
using PA, factors are retained if the raw data eigenvalue is greater than the average eigenvalue

generated from the matrices produced from the random data. Of all the methods reviewed, PA
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was found to be accurate a high percentage of the time (76%) and was the most unbiased of the
other methods reviewed (Ruscio & Roche, 2012). In the present study, parallel analysis carried
out on the developmental sample of the SDLES revealed a five-factor structure (see Table 13 and
Appendix K).
Table 13
Factor Loadings for Five-Factor Structure of SDLES
SDLES Items

Factor
1

2

13

Seek research-based evidence of claims

.887

12

Identify important points in literature

.884

18

Analyze critically reflect on new information

.676

16

Ability to relate knowledge to exercise

.543

22

Monitor how knowledge of exercise changes
training

.488

15

Enjoy exploring information on exercise

.473

20

Self-assess before getting feedback

.425

25

Failing to reach goals inspires me

.853

9

Exercise routine keep me interested

.843

Reaching goals inspires me

.689

27

Intention to learn about other forms of exercise

.646

26

Value critique of my exercise

.639

Physical challenges motivate me

.610

21

Identify areas for improvement of knowledge

.443

14

Keep a log book

4

Learn from partners

.873

3

Group exerciser

.719

28

Social interaction helps me learn

5

.566

5

Hands-on learner

6

Professional instruction useful

.472

1

Incorporate new ideas

.465

Raise questions to instructors

.434

7

Exercise knowledge leads to further development

.333

2

17

4

.408

24

8

3

-.324

.503

.401
-.467

Learn without being coached

.639

10

Own learning strategy developed

.510

11

Attempt or revise new training programs

.438

23

Aware of strengths and weaknesses

.472

19

Keep an open mind to others ideas

.445

Extraction method: Principal axis factoring
Rotation method: Promax with Kaiser normalization
a
Rotation converged in eight iterations
Note: For clarity, factor loadings with absolute value less than .30 have been suppressed.

Final Factor Extraction Determination
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Courtney (2013) concluded that it was necessary to use multiple techniques for EFA in
an attempt to find convergence for factor extraction. Based upon the methods employed in this
research, a five-factor solution seemed most plausible. However, when this five-factor model was
assessed with CFA using both the developmental and confirmatory samples, model fit was still
very poor. Chi-square value for the five-factor CFA structure fitted to the 28 items of the SDLES
was significant for the developmental sample, χ2SB(341, N = 292) = 945.292, p < .001, indicating a
poor fit, but this was likely an artifact of the large sample size. Other fit indices more appropriate
for application to large samples showed poor model fit with CFI = .823, TLI = .804, RMSEA =
.08 (with 90% CI: .072-.084), and SRMSR = .102. When fitted to the confirmatory sample, the
chi-square value was also significant, χ2SB(341, N = 293) = 974.324, p < .001, indicating a poor fit,
which was likely an artifact of the large sample size as well. Other fit indices more appropriate for
application to large samples showed poor model fit with CFI = .817, TLI = .797, RMSEA = .08
(with 90% CI: .074-.086), and SRMSR = .107. When applied to the full sample of 585 participants,
a similar outcome was realized. The indicators of model fit were poor χ2SB(341, N = 585) =
1,479.580, p < .001, indicating a poor fit, but this was likely an artifact of the large sample size.
Other fit indices more appropriate for application to large samples showed poor mode fit with CFI
= .829, TLI = .810, RMSEA = .076 (with 90% CI: .072-.080), and SRMSR = .102.
Because the five-factor model did not show good evidence of model fit to the data,
further exploratory analysis was warranted. In this exploratory analysis, various EFA models
were fitted, with poor-performing items considered for removal from the scale. Criteria for item
removal included low communalities, cross-loadings on other factors, and low loading weights.
Additionally, the substantive nature of each item as it related to other items within factors was
considered (see Table 14).
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Table 14
Communalities of Items from Original SDLES
Items

Initial

Extraction

Incorporate new ideas

.486

.473

Learn without being coached

.360

.412

Group exerciser

.499

.559

Learn from partners

.497

.581

Hands-on learner

.302

.326

Professional instruction useful

.472

.491

Exercise knowledge leads to further development

.510

.470

Physical challenges motivate me

.581

.561

Exercise routine keeps me interested

.694

.721

Own learning strategy developed

.560

.585

Attempt or revise new training programs

.518

.488

Identify important points in literature

.593

.612

Seek research-based evidence of claims

.541

.586

Keep a log book

.308

.268

Enjoy exploring information on exercise

.619

.580

Ability to relate knowledge to exercise

.688

.689

Raise questions to instructors

.485

.439

Analyze/critically reflect on new info

.672

.698

Keep an open mind to others’ ideas

.288

.288

Self-assess before getting feedback

.340

.324

Identify areas for improvement of knowledge

.607

.559

Monitor how knowledge of exercise changes training

.566

.538

Aware of strengths and weaknesses

.257

.267

Reaching goals inspires me

.546

.558

Failing to reach goals inspires me

.481

.493

Value critique of my exercise

.541

.591

Intention to learn about other forms of exercise

.499

.487

Social interaction helps me learn

.580

.584

Extraction method: Principal axis factoring

A total of 17 items were eliminated from the SDLES based on these criteria. The items
“hands-on learner,” “professional instruction useful,” “keeps a log book,” “keep an open mind
to others’ ideas,” “self-assess before getting feedback,” “monitor how knowledge of exercise
changes training,” and “aware of strengths and weaknesses” were eliminated because of a

combination of low communalities, cross-loadings, and lack of support for the substantive
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nature of either of the two factors. Items eliminated due to lack of substantive support or poor
factor loadings included “incorporate new ideas,” “learn without being coached,” “group
exerciser,” “learn from partners,” “exercise knowledge lead to further development,” “own
learning strategies developed,” “attempt or revise new training programs,” “raise questions to
instructors,” “identify areas of improvement of knowledge,” and “ intention to learn about other
forms of exercise.”
The final selection of 11 items supported a proposed two-factor model (see Table 15
below with original item numbers). The first factor reflects a combination of items related
to reasons for exercising, as well as processes that stimulate interest in exercising more, and
is labeled “motivation.”The second factor is learning about, reflecting upon, and analyzing
information about exercise and is labeled “Cognition.”
Table 15
Final SDLES After Factor Extraction and Item Reduction
Factor 1 – Motivation

Factor 2 – Cognition

8.

I regard physical challenges as motivation to learn more.

12. I identify the important points when reading literature on
exercise.

9.

My exercise routine keeps me interested in learning more
about improving my health and training.

24. I find that reaching physical goals inspires me to learn more.
25. I find that failing to reach physical goals inspires me to learn
more.
26. I value critique of my exercise as an important component
of my learning.
28. Interacting with others helps me learn more about exercise.

13. I actively seek research-based evidence of statements
or claims about exercise.
15. I enjoy exploring information beyond my planned training
program.
16. I am able to relate knowledge about what I learn to my
exercise training.
18. I am able to analyze and critically reflect on new ideas,
information, methods, or personal experiences related to
exercise.

A two-correlated-factor EFA conducted on these 11 items, using principal axis factoring
with promax rotation, indicated that the two factors explained 55.81% of the variance, with
46.28% explained by the factor “motivation” and 9.53% explained by the factor “Cognition.”

The two factors were allowed to correlate in the analysis as they both measure similar, yet

92

distinct, factors of SDL for exercise. A moderate (r = .63) correlation was observed between
the factors. The pattern matrix shows that all factor loadings were above 0.5, and no substantial
cross-loadings were present. Item loadings onto their respective factors ranged from 0.58 to 0.81
for the “Motivation” factor and from 0.57 to 0.88 for the “Cognition” factor (see Tables 16-18).
Table 16
Variance Explained by EFA Model
Fitted to the Developmental Sample of the Revised SDLES
Initial Eigenvalues

Extraction Sums of Squared Loadings

% of Variance Cumulative %

Total

% of Variance Cumulative %

Rotation Sums
of Squared
Loadingsa

Factor

Total

1

5.521

50.188

50.188

5.090

46.275

46.275

4.516

2

1.472

13.381

63.569

1.048

9.530

55.805

4.162

3

.737

6.699

70.268

4

.529

4.811

75.079

5

.496

4.510

79.589

6

.462

4.200

83.790

7

.458

4.163

87.952

8

.407

3.703

91.655

9

.351

3.192

94.847

10

.317

2.885

97.732

11

.249

2.268

100.000

Extraction method: Principal axis factoring
a
When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.

Table 17
Factor Correlation Matrix for Revised SDLES
Factor

1

2

1

1.000

.632

2

.632

1.000

Extraction method: Principal axis factoring
Rotation method: Promax with Kaiser normalization

Total
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Table 18
Factor Loadings for Two-Factor Structure of SDLES
Factor
Items

Motivation

Cognition

Exercise routine keeps me interested

.762

.038

Value critique of my exercise

.755

.105

Physical challenges motivate me

.715

.055

24

Reaching goals inspires me

.702

.035

28

Social interaction helps me learn

.641

-.061

25

Failing to reach goals inspires me

.562

.092

13

Seek research-based evidence of claims

-.120

.863

12

Identify important points in literature

-.129

.827

18

Analyze/critically reflect on new information

.073

.725

16

Ability to relate knowledge to exercise

.188

.678

15

Enjoy exploring information on exercise

.215

.610

9
26
8

Extraction method: Principal axis factoring
Rotation method: Promax with Kaiser normalization
a

Rotation converged in three iterations

CFA Results for Scores from the SDLES
To assess the proposed two-factor structure developed from the EFA, a CFA was
performed on the developmental sample. Chi-square value for the two-factor CFA structure fitted
to the 11 items of the SDLES was significant, χ2SB(43, N = 292) = 97.66, p < .001, indicating a
poor fit, but this was likely an artifact of the large sample size. Other fit indices more appropriate
for application to large samples showed good model fit with CFI = .959, TLI = .948, RMSEA
= .06 (with 90% CI: .049-.083), and SRMSR = .048. The CFAs of the SDLES data from the
developmental sample supported a two-dimensional structure (Table 19).
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Table 19
Revised SDLES Factor Loadings for CFA of the Developmental Sample
Estimate

SE

Est./SE

p Value

Q8

.779

0.031

25.540

<.001

Q9

.800

0.025

31.999

<.001

Q25

.652

0.039

16.828

<.001

Q26

.682

0.038

18.107

<.001

Q24

.748

0.036

20.782

<.001

Q28

.599

0.052

11.437

<.001

Q12

.729

.030

24.126

<.001

Q13

.694

.031

22.279

<.001

Q15

.754

.034

22.150

<.001

Q16

.847

.023

36.416

<.001

Q18

.786

.029

27.489

<.001

Factor 1 (Motivation)

Factor 2 (Cognition)

CFA was carried out next using the confirmatory sample. The Satorra-Bentler chi-square
statistic for the two-factor CFA structure fitted to the 11 items of the SDLES was statistically
significant, χ2SB(43, N = 293) = 93.81, p < .001, although, as stated previously, this is a common
occurrence with large samples. Other indices showed good model fit, with CFI = .96, TLI = .948,
RMSEA = .06 (with 90% CI: .046-.081), and SRMSR = .041. Thus, a CFA of the SDLES data
using the confirmatory sample supported the two-factor structure (see Tables 20-21).
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Table 20
Revised SDLES Factor Loadings for CFA of the Confirmatory Sample
Estimate

SE

Est./SE

p

Q8

.713

.033

21.479

<.001

Q9

.809

.029

28.185

<.001

Q24

.770

.036

21.507

<.001

Q25

.614

.046

13.468

<.001

Q26

.617

.043

14.274

<.001

Q28

.535

.060

8.946

<.001

Q12

.744

.030

24.739

<.001

Q13

.711

.032

22.428

<.001

Q15

.797

.031

25.728

<.001

Q16

.821

.023

35.357

<.001

Q18

.787

.028

28.517

<.001

Factor 1 (Motivation)

Factor 2 (Cognition)

Table 21
Revised SDLES CFA Model Fitted to the Confirmatory Sample
Sample

X 2SB

df

Scaling factor

p

CFI

TLI

RMSEA (and CI)

SRMSR

Developmental

97.66

43

1.2119

<.001

.96

.95

.06

.05

Confirmatory

93.81

43

1.2162

<.001

.96

.95

.06

.04

Research Question 1b
To address Research Question 1b, “Is there evidence of internal consistency reliability
for scores from the SDLES?” McDonald’s omega (Dunn et al., 2014) was computed. Although
Cronbach’s alpha is a commonly chosen method of assessing internal consistency reliability
in the social sciences, its prevalence and appropriateness in the literature has been questioned.
Cronbach’s alpha assumes tau-equivalence and has the tendency to underestimate congeneric
variables (Dunn et al., 2014). McDonald’s omega, unlike the more ubiquitous Cronbach’s
alpha (Cronbach, 1951; Guttman, 1945) does not assume a tau-equivalent structure and has
comparatively less tendency to underestimate congeneric variables (Dunn et al., 2014).
McDonald’s omega computed on scores from the confirmatory sample revealed ω = .86
for Factor 1 (Motivation) and ω = .87 for Factor 2 (Cognition). Both values indicate that scores

from these subscales have a high degree of internal consistency reliability and reliably measure
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the underlying two-dimensional structure of the construct.
Research Question 1c
To address Research Question 1c, “Do scores from the SDLES exhibit factorial
invariance by type of exercisers (AE vs. NE)?, factorial invariance was assessed to determine
if the SDLES functioned in a similar manner for distinct groups of participants, and whether it
had a similar structure for AEs and NEs. As recommended by Dimitrov (2010), a “forward” or
sequential constraint imposition method based upon chi-square difference tests was used to test
for factorial invariance. Analysis starts with the least constrained solution and then subsequent
solutions with different restrictions, intercepts, error variances, factor loadings, variances, and
covariances are analyzed and tested against nested models using the chi-square difference test as
well as other fit indices. According to Miles and Shevlin (2007), as well as Cheung and Rensvold
(2002), the chi-square statistic is a highly sensitive test but not a practical test when the sample
size is large. The ∆CFI is a commonly recommended and robust fit index for assessing factorial
invariance when sample size is large (Cheung & Rensvold, 2002; Hu & Bentler, 1999; Miles &
Shevlin, 2007). When using ∆CFI for determination of factorial invariance, a negative ∆CFI value
that is less than -.01 indicates a lack of invariance (Cheung & Rensvold, 2002; Dimitrov, 2010).
Tables 22 and 23 provide results pertaining to a sequential series of models fitted to
assess measurement invariance (models M1-M3) and structural invariance (model M4). Model
M0 refers to the baseline model (no invariance constraints imposed). Model M1 refers to
weak (metric) invariance assessment and assesses if different groups respond to items in the
same manner (constrained factor loadings). Model M2 refers to strong (scalar) invariance and
assesses whether individuals respond the same regardless of group assignment (item intercepts
constrained). Model M3 refers to strict invariance (factor loadings, intercepts, and residual
variances constrained). Model M4 refers to measurement of structural invariance across groups.

A comparison of the sequentially fitted models M1 and M0 showed a statistically significant
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difference in chi-square statistics (using the scaled difference test suggested by Dimitrov,
2010), with χ2(9, N = 292) = 25.05, p = .002. This suggested a lack of metric invariance by
type of exerciser. However, the chi-square statistic is sensitive to sample size, and the more
robust ∆CFI statistic provided support for metric invariance (∆CFI = -.003). This indicates
that relational comparisons between scores on the SDLES can meaningfully be made for both
AEs and NEs. A comparison of models M2 and M1 suggested scalar invariance using both ∆ χ2
(χ2(9, N = 292) = 15.62, p = .075, and the difference in CFI (∆CFI = -.007). That is, evidence
suggests that mean comparisons between these two groups on the SDLES subscale scores can
meaningfully be made. The last assessment of measurement invariance compared model M3
with model M2. The Satorra-Bentler adjusted ∆ χ2 difference test was statistically significant
(χ2(11, N = 292) = 22.95, p = .017, indicating a lack of item uniqueness invariance. However,
the more robust ∆CFI statistic suggested that item uniqueness invariance was supported (∆CFI
= -.005). Thus, the results pertaining to measurement invariance suggest that the scores of the
SDLES exhibit “strict” measurement invariance by type of exerciser (AE vs. NE). At the level
of strict measurement invariance, the instrument possesses metric invariance, scalar invariance,
and uniqueness invariance because their, correspondingly, equal factor loadings, equal indicator
intercepts, and equal item uniqueness are evident between the two exercise groups, AE and NE
(Dimitrov, 2010). Strict measurement invariance indicates that the SDLES scores for AEs and
NEs can be meaningfully compared with an equivalent degree of measurement precision.
Structural invariance is a measure of the precision of the scoring structure to the construct
domain being assessed (Dimitrov, 2010). A comparison of models M4 with M3 provides a test
of structural invariance. For this comparison, the observed ∆ χ2SB statistic was not statistically
significant (χ2(3, N = 292) = 3.41, p = .334), and the value of ∆CFI (∆CFI = -.001) was not
more extreme than Cheung and Rensvold’s (2002) -.01 criterion, providing evidence for
structural invariance. Based upon these analyses, the SDLES possesses metric invariance, scalar

invariance, uniqueness invariance, and structural invariance, allowing for comparison of factor
means with the same precision for each group (see Tables 23-24).
Table 22
Results for Two-Factor CFA Models Fitted to
Autonomous Exercisers and Novice Exercisers
90% CI for RMSEA
Group

χ2SB

df

p

CFI

TLI

SRMR

RMSEA

Lower

Upper

NE

82.214

43

.0003

.960

.949

.046

.065

.043

.086

AE

164.434

43

.0000

.936

.918

.047

.088

.074

.102

Table 23
SDLES Standardized Factor Loadings and SE by Groups
NE

AE

Estimate (SE)

Estimate (SE)

Q8→Y6

.722 (.043)

.726 (.031)

Q9→Y7

.749 (.040)

.798 (.029)

Q24→Y8

.745 (.046)

.739 (.037)

Q25→Y9

.557 (.060)

.628 (.041)

Q26→Y10

.611 (.058)

.685 (.039)

Q28→Y11

.600 (.070)

.567 (.053)

Q12→Y1

.735 (.039)

.707 (.034)

Q1→Y2

.710 (.039)

.672 (.034)

Q15→3

.712 (.048)

.793 (.028)

Q16→Y4

.861 (.027)

.808 (.026)

Q18→Y5

.756 (.034)

.786 (.030)

Motivation

Cognition

Note: All factor loadings are statistically significant (p < .001).
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Table 24

SDLES Testing for Measurement and Structural Factorial Invariance Across NE and AE
∆ χ2 , Sattora-Bentler
scaled chi-square
Comparison
dif. (TRd)b

χ2SBa

df

Scaling
for MLR

M01

Configural
invariance

207.985

86

1.1859

--

--

M12

Weak (metric)
invariance

233.038

95

1.1667

M1-M0

25.0530*

M23

Strong (Scalar)
249.309
invariance

104

1.1556

M2-M1

Model

Model
Description

∆ df

CFI

∆CFI

RMSEA

--

.948

--

.070

9

.945

-.003

.068

15.6159**

9

.938

-.007

.069

M34

Strict
invariance

272.150

115

1.1594

M3-M2

22.9470***

11

.933

-.005

.068

M45

Structural
invariance

276.031

116

1.1640

M4-M3

3.4070

1

.932

-.001

.069

a

χ2SB = Yuan-Bentler scaled χ2 statistic

b

χ2 = Computer using scaling correction factor

* = .003; ** = < . 001; *** = < .001

Research Question 2
A binomial logistic regression was carried out to address Research Question 2, “Does the
SDLES discriminate between autonomous exercisers and novice exercisers, and in a different
manner than the OCLI?” Specifically, type of exerciser (autonomous vs. novice) was used as
the binary dependent variable, and either (1) the subscale scores from the SDLES, (2) the total
SDLES score, or (3) the total OCLI scores were used as predictors. Predictor variables were
standardized as z-scores prior to use as predictors in the analysis.
Motivation and Cognition SDLES Subscale Scores as Predictors
The logistic regression model using the SDLES subscale scores as predictors predicted the
binary outcome significantly better than the constant-only model, χ2(2) = 58.684, p < .001. The
Hosmer-Lemeshow goodness-of-fit test revealed a poor model fit, χ2(8) = 18.711, p = .016, but
this is not unexpected with such a large sample size (Allison, 2013). Based on Nagelkerke’s R2, the
model explained 13.00% of the variance in the outcome. Using a 50% cutoff classification rule, the
model correctly predicted 65.80% of the cases. Among novice exercisers, 30.00% were classified
correctly; and among autonomous exercisers, 87.00% were classified correctly (see Table 25).
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Table 25
SDLES Classification Tablea
Predicted
Observed

Novice
exerciser

Autonomous
exerciser

Percentage
Correct

65

152

30.0

48

320

87.0

Novice exerciser
Autonomous exerciser
Overall percentage
a

65.8

The cut value is .500.

Both the Motivation and Cognition subscales significantly predicted type of exercise
(χ2(1) = 9.95, p = .002 and χ2(1) = 13.99, p < .001, respectively). Odds-ratios for each predictor
indicated that each SD increase in the Motivation subscale scores resulted in a 1.42 times
increase in the odds of being classified as an AE, while each SD increase in Cognition subscale
scores resulted in a 1.53 times increase in the odds of being classified as an AE (see Table 26).
Table 26
Motivation and Cognition Subscales of the SDLES as Predictors of NE or AEa
95% CI for EXP(B)

a

B

SE

Wald

df

Sig.

Exp(B)

Lower

Upper

Motivation

.352

.112

9.957

1

.002

1.422

1.143

1.770

Cognition

.425

.114

13.986

1

.000

1.530

1.224

1.912

Constant

.575

.091

40.097

1

.000

1.777

Variable(s) entered on Step 1: ZSDLESfac1, ZSDLESfac2.

SDLES Composite Score as Predictor
To assess the extent to which the SDLES composite score predicted type of exerciser
(autonomous vs. novice), logistic regression was performed again. The full model predicted the
outcome significantly better than the constant-only model, χ2(1) = 58.52, p < .001. The HosmerLemeshow Goodness-of-Fit Test revealed a poor model fit, χ2(8) = 20.387, p = .009, but this
is not unexpected with such a large sample size (Allison, 2013). Based on Nagelkerke’s R2,
the model explained 13.00% of the variance in the outcome. Using a 50% cutoff classification

rule, the model correctly predicted 66.30% of the cases. Among NEs, 31.80% were classified
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correctly; and among AEs, 86.70% were classified correctly (see Table 27).
Table 27
SDLES Composite Score Classification Tablea
Predicted
Observed
Novice exerciser
Autonomous exerciser
Overall percentage
a

Novice
exerciser

Autonomous
exerciser

Percentage
Correct

69

148

31.8

49

319

86.7
66.3

The cut value is .500.

Examination of the regression coefficient indicated that SDLES composite scores
positively predicted the likelihood of being an AE (χ2(1) = 50.83, p < .001). The odds-ratio for
this predictor indicated that each SD increase in the SDLES composite score resulted in a 2.00
times increase in the odds being classified as an AE (Table 28).
Table 28
SDLES Composite Score Regression Coefficient Tablea
95% CI for EXP(B)
B

SE

Wald

df

Sig.

Exp(B)

Lower

Upper

SDLES composite score

.695

.097

50.833

1

.000

2.004

1.655

2.426

Constant

.575

.091

40.115

1

.000

1.777

a

Variable(s) entered on Step 1: ZSDLES total.

OCLI Score as Predictor
To assess the extent to which OCLI scores predicted type of exerciser (autonomous vs.
novice), a logistic regression was performed. The model using OCLI total score as a predictor
did not predict significantly better than the constant-only model, χ2(1) = 0.87, p = .352. Based on
Nagelkerke’s R2, the model explained only 0.002% of the variance in the outcome. Examination

of the regression coefficient affirmed that OCLI composite scores did not significantly predict
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the classification of exercisers as AE versus NE (χ2(1) = .87, p = .352) (Table 29).
Table 29
OCLI as a Predictor of AE or NEa
B

SE

Wald

df

Sig.

Exp(B)

OCLI composite score

.080

.086

.867

1

.352

1.083

Constant

.529

.086

38.126

1

.000

1.697

a

95% CI for EXP(B)
Lower

Upper

.916

1.281

Variable(s) entered on Step 1: ZOCLI_tot.

When comparing the SDLES and the OCLI, the logistic regression results indicate that
the SDLES significantly and positively predicted an individual as AE versus NE, but OCLI
scores did not significantly predict this outcome.
Research Question 3a
To address Research Question 3a, “What resources do autonomous exercisers utilize?,”
Tables 30 to 45 show the frequency distribution of ratings for each of the resources used in the
ERA, and Figure 2 shows these mean ranks in descending order. To determine what resources
were utilized by participants, the ranked response rating of each resource relative to the other
resources was computed for each individual, and the mean ranks across persons were then
compared for the resources (Table 46), where a high mean rank corresponds to a resource that
is used more often. Friedman Rank Order Test was then carried out to compare the mean ranks
of the resources. When the full sample of participants was considered, there was a statistically
significant overall difference in the mean rank of educational resources utilized by the
participants, χ2(15, N = 585) = 1,775.39, p < .001.
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Table 30
Frequency Distribution for Ratings of the Resource
“Certified Personal Trainers” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

200

34.2

Seldom

100

17.1

Sometimes

112

19.1

Often

89

15.2

Very often

84

14.4

585

100.0

Total

Table 31
Frequency Distribution for Ratings of the Resource
“Blogs” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

254

43.4

Seldom

132

22.6

Sometimes

124

21.2

Often

61

10.4

Very often

14

2.4

585

100.0

Total

Table 32
Frequency Distribution for Ratings of the Resource
“Internet” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

63

10.8

Seldom

77

13.2

Sometimes

230

39.3

Often

161

27.5

54

9.2

585

100.0

Very often
Total

104

Table 33
Frequency Distribution for Ratings of the Resource
“Research Journals” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

223

38.1

Seldom

128

21.9

Sometimes

148

25.3

Often

66

11.3

Very often

20

3.4

585

100.0

Total

Table 34
Frequency Distribution for Ratings of the Resource
“Magazines” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

137

23.4

Seldom

100

17.1

Sometimes

235

40.2

Often

93

15.0

Very often

20

3.4

585

100.0

Total

Table 35
Frequency Distribution for Ratings of the Resource “Athletic Trainer
and Physical Therapist” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

128

21.9

Seldom

112

19.1

Sometimes

165

28.2

Often

111

19.0

Very often
Total

69

11.8

585

100.0
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Table 36
Frequency Distribution for Ratings of the Resource
“Medical Doctor” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

219

37.4

Seldom

167

28.5

Sometimes

141

24.1

Often

48

8.2

Very often

10

1.7

585

100.0

Total

Table 37
Frequency Distribution for Ratings of the Resource “Chiropractor
and Massage Therapist” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

276

47.2

Seldom

118

20.2

Sometimes

122

20.9

Often

49

8.4

Very often

20

3.4

585

100.0

Total

Table 38
Frequency Distribution for Ratings of the Resource
“Other Exercisers” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

40

Seldom

47

8.0

Sometimes

230

39.3

Often

189

32.3

Very often
Total

6.8

79

13.5

585

100.0
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Table 39
Frequency Distribution for Ratings of the Resource
“Posters” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

311

53.2

Seldom

148

25.3

Sometimes

106

18.1

17

2.9

Often
Very often
Total

3

.5

585

100.0

Table 40
Frequency Distribution for Ratings of the Resource
“Infomercials” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

417

71.3

Seldom

100

17.1

Sometimes

58

9.9

Often

9

1.5

Very often

1

.2

585

100.0

Total

Table 41
Frequency Distribution for Ratings of the Resource
“TV Programs” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

239

40.9

Seldom

114

19.5

Sometimes

154

26.3

Often

58

9.9

Very often

20

3.4

585

100.0

Total

107

Table 42
Frequency Distribution for Ratings of the Resource
“Group Exercise Classes” for Full Sample
Frequency

No. of Participants

Percent

178

30.4

88

15.0

157

26.8

Often

82

14.0

Very often

80

13.7

585

100.0

Very seldom
Seldom
Sometimes

Total

Table 43
Frequency Distribution for Ratings of the Resource
“Clinics” for Full Sample
Frequency

No. of Participants

Percent

386

66.0

Seldom

93

15.9

Sometimes

63

10.8

Often

25

4.3

Very often

18

3.1

585

100.0

Very seldom

Total

Table 44
Frequency Distribution for Ratings of the Resource
“Sport Coach” for Full Sample
Frequency

No. of Participants

Percent

256

43.8

85

14.5

111

19.0

Often

77

13.2

Very often

56

9.6

585

100.0

Very seldom
Seldom
Sometimes

Total
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Table 45
Frequency Distribution for Ratings of the Resource
“Mobile Apps” for Full Sample
Frequency

No. of Participants

Percent

Very seldom

192

32.8

Seldom

106

18.1

Sometimes

169

28.9

Often

88

15.0

Very often

30

5.1

585

100.0

Total

14	
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Table 46
Mean Rank of Resource Ratings for
Full Sample (N = 585)
ERA Items

Mean Rank

Certified personal trainers

9.21

Blogs

7.55

Internet

11.56

Research journals

8.16

Magazines

9.68

Athletic trainer and physical therapist

10.32

Medical doctor

7.71

Chiropractor and massage therapist

7.34

Other exercisers

12.39

Posters

6.34

Infomercials

5.14

TV programs

8.01

Group exercise classes

9.57

Clinics

5.81

Sport coach

8.32

Mobile apps

8.88

Tables 47 to 62 show the frequency distribution of resource ratings by AEs only. To
examine differences in the mean ranks among resources utilized by AEs, a Friedman Rank Order
Test was performed separately for AEs only, and Figure 3 shows these mean ranks in descending
order. Friedman test indicated a significant difference in the mean ranks of the resources, χ2(15,
N = 385) = 1,248.17, p < .001 (see Table 63).
Table 47
Frequency Distribution for Ratings of the Resource
“Certified Personal Trainers” for Autonomous Exercisers
Frequency
Very seldom

No. of AEs

Percent

112

30.4

Seldom

67

18.2

Sometimes

66

17.9

Often

61

16.6

Very often

62

16.8

368

100.0

Total
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Table 48
Frequency Distribution for Ratings of the
Resource “Blogs” for AEs
Frequency

No. of AEs

Percent

148

40.2

Seldom

87

23.6

Sometimes

88

23.9

Often

38

10.3

7

1.9

368

100.0

Very seldom

Very often
Total

Table 49
Frequency Distribution for Ratings of the
Resource “Internet” for AEs
Frequency

No. of AEs

Percent

Very seldom

34

9.2

Seldom

42

11.4

Sometimes

155

42.1

Often

101

27.4

Very often
Total

36

9.8

368

100.0

Table 50
Frequency Distribution for Ratings of the
Resource “Research Journals” for AEs
Frequency
Very seldom

No. of AEs

Percent

115

31.3

79

21.5

109

29.6

Often

49

13.3

Very often

16

4.3

368

100.0

Seldom
Sometimes

Total

111

Table 51
Frequency Distribution for Ratings of the
Resource “Magazines” for AEs
Frequency

No. of AEs

Percent

Very seldom

89

24.2

Seldom

55

14.9

155

42.1

Often

57

15.5

Very often

12

3.3

368

100.0

Sometimes

Total

Table 52
Frequency Distribution for Ratings of the
Resource “Athletic Trainer and Physical Therapist” for AEs
Frequency

No. of AEs

Percent

Very seldom

65

17.7

Seldom

70

19.0

Sometimes

111

30.2

Often

75

20.4

Very often

47

12.8

368

100.0

Total

Table 53
Frequency Distribution for Ratings of the
Resource “Medical Doctor” for AEs
Frequency

Percent

Very seldom

141

38.3

Seldom

105

28.5

Sometimes

85

23.1

Often

30

8.2

Very often
Total

7

1.9

368

100.0

112

Table 54
Frequency Distribution for Ratings of the
Resource “Chiropractor and Massage Therapist” for AEs
Frequency

No. of AEs

Percent

163

44.3

Seldom

84

22.8

Sometimes

81

22.0

Often

29

7.9

Very often

11

3.0

368

100.0

Very seldom

Total

Table 55
Frequency Distribution for Ratings of the
Resource “Other Exercisers” for AEs
Frequency

No. of AEs

Percent

Very seldom

22

6.0

Seldom

28

7.6

Sometimes

145

39.4

Often

121

32.9

Very often
Total

52

14.1

368

100.0

Table 56
Frequency Distribution for Ratings of the Resource “Posters” for AEs
Frequency

No. of AEs

Percent

209

56.8

Seldom

90

24.5

Sometimes

57

15.5

Often

9

2.4

Very often

3

.8

368

100.0

Very seldom

Total

113

Table 57
Frequency Distribution for Ratings of the
Resource “Infomercials” for AEs
Frequency

No. of AEs

Percent

279

75.8

Seldom

58

15.8

Sometimes

28

7.6

Very seldom

Often
Total

3

.8

368

100.0

Table 58
Frequency Distribution for Ratings of the
Resource “TV Programs” for AEs
Frequency

No. of AEs

Percent

171

46.5

Seldom

70

19.0

Sometimes

92

25.0

Often

25

6.8

Very often

10

2.7

368

100.0

Very seldom

Total

Table 59
Frequency Distribution for Ratings of the
Resource “Group Exercise Classes” for AEs
Frequency
Very seldom

No. of AEs

Percent

114

31.0

Seldom

54

14.7

Sometimes

97

26.4

Often

51

13.9

Very often

52

14.1

368

100.0

Total

114

Table 60
Frequency Distribution for Ratings of the
Resource “Clinics” for AEs
Frequency

No. of AEs

Percent

228

62.0

Seldom

59

16.0

Sometimes

47

12.8

Often

17

4.6

Very often

17

4.6

368

100.0

Very seldom

Total

Table 61
Frequency Distribution for Ratings of the
Resource “Sport Coach” for AEs
Frequency

No. of AEs

Percent

140

38.0

Seldom

60

16.3

Sometimes

73

19.8

Often

53

14.4

Very seldom

Very often
Total

42

11.4

368

100.0

Table 62
Frequency Distribution for Ratings of the
Resource “Mobile Apps” for AEs
Frequency
Very seldom
Seldom
Sometimes

No. of AEs

Percent

126

34.2

71

19.3

109

29.6

Often

46

12.5

Very often

16

4.3

368

100.0

Total

115

14
12

8
6
4

Figure 3. Resource rankings in descending order
for autonomous exercisers
Table 63
Mean Rank of Resource Ratings for
Autonomous Exercisers (N = 368)
ERA Items

Mean Rank

Certified personal trainers

9.53

Blogs

7.62

Internet
Research journals
Magazines
Athletic trainer and physical therapist
Medical doctor
Chiropractor and massage therapist
Other exercisers

11.69
8.71
9.55
10.70
7.58
7.37
12.45

Posters

5.98

Infomercials

4.71

TV programs

7.33

Group exercise classes

9.47

Clinics

6.08

Sport coach

8.74

Mobile apps

8.48

Infomercials

Posters

Clinics

TV programs

Medical doctor

Chiropractor and massage therapist

Resource

Blogs

Mobile apps

Research journals

Sport coach

Group exercise classes

Certified personal trainers

Magazines

Athletic trainer and physical therapist

0

Internet

2

Other exercisers

Mean Rank

10
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Research Question 3b
For Research Question 3b, “What resources do novice exercisers utilize?,” Tables 64
to 79 show the frequency distribution of ratings by NEs for each resource, and Figure 4 shows
the resource rankings in descending order. To determine differences among the mean ranks of
resources utilized by NEs, a Friedman Rank Order Test was performed, using data from NEs
only. A statistically significant overall difference in the mean rank of educational resources
utilized by the participants was observed, χ2(15) = 619.54, p < .001 (Table 80).
Table 64
Frequency Distribution for Ratings of the
Resource “Certified Personal Trainers” for Novice Exercisers
Frequency

No. of NEs

Percent

Very seldom

88

40.6

Sometimes

46

21.2

Seldom

33

15.2

Often

28

12.9

Very often

22

10.1

217

100.0

Total

Table 65
Frequency Distribution for Ratings of the Resource “Blogs” for NEs
Frequency

No. of NEs

Percent

106

48.8

Seldom

45

20.7

Sometimes

36

16.6

Often

23

10.6

Very seldom

Very often
Total

7

3.2

217

100.0
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Table 66
Frequency Distribution for Ratings of the
Resource “Internet” for NEs
Frequency

No. of NEs

Percent

Sometimes

75

34.6

Often

60

27.6

Seldom

35

16.1

Very seldom

29

13.4

Very often

18

8.3

217

100.0

Total

Table 67
Frequency Distribution for Ratings of the
Resource “Research Journals” for NEs
Frequency

No. of NEs

Percent

108

49.8

Seldom

49

22.6

Sometimes

39

18.0

Often

17

7.8

Very seldom

Very often
Total

4

1.8

217

100.0

Table 68
Frequency Distribution for Ratings of the
Resource “Magazines” for NEs
Frequency

No. of NEs

Percent

Sometimes

80

36.9

Very seldom

48

22.1

Seldom

45

20.7

Often

36

16.6

Very often
Total

8

3.7

217

100.0
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Table 69
Frequency Distribution for Ratings of the
Resource “Athletic Trainer and Physical Therapist” for NEs
Frequency

No. of NEs

Percent

Very seldom

63

29.0

Sometimes

54

24.9

Seldom

42

19.4

Often

36

16.6

Very often

22

10.1

217

100.0

Total

Table 70
Frequency Distribution for Ratings of the
Resource “Medical Doctor” for NEs
Frequency

No. of NEs

Percent

Very seldom

78

35.9

Seldom

62

28.6

Sometimes

56

25.8

Often

18

8.3

Very often
Total

3

1.4

217

100.0

Table 71
Frequency Distribution for Ratings of the
Resource “Chiropractor and Massage Therapist” for NEs
Frequency

No. of NEs

Percent

Very seldom

113

52.1

Sometimes

41

18.9

Seldom

34

15.7

Often

20

9.2

Very often
Total

9

4.1

217

100.0
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Table 72
Frequency Distribution for Ratings of the
Resource “Other Exercisers” for NEs
Frequency

No. of NEs

Percent

Sometimes

85

39.2

Often

68

31.3

Very often

27

12.4

Seldom

19

8.8

Very seldom

18

8.3

217

100.0

Total

Table 73
Frequency Distribution for Ratings of the Resource “Posters” for NEs
Frequency

No. of NEs

Percent

102

47.0

Seldom

58

26.7

Sometimes

49

22.6

Very seldom

Often
Total

8

3.7

217

100.0

Table 74
Frequency Distribution for Ratings of the
Resource “Infomercials” for NEs
Frequency

No. of NEs

Percent

138

63.6

Seldom

42

19.4

Sometimes

30

13.8

Often

6

2.8

Very often

1

.5

217

100.0

Very seldom

Total

120

Table 75
Frequency Distribution for Ratings of the
Resource “TV Programs” for NEs
Frequency

No. of NEs

Percent

Very seldom

68

31.3

Sometimes

62

28.6

Seldom

44

20.3

Often

33

Very often

10

15.2
4.6

217

100.0

Total

Table 76
Frequency Distribution for Ratings of the
Resource “Group Exercise Classes” for NEs
Frequency

No. of NEs

Percent

Very seldom

64

29.5

Sometimes

60

27.6

Seldom

34

15.7

Often

31

14.3

Very often

28

12.9

217

100.0

Total

Table 77
Frequency Distribution for Ratings of the
Resource “Clinics” for NEs
Frequency

No. of NEs

Percent

158

72.8

Seldom

34

15.7

Sometimes

16

7.4

Often

8

3.7

Very often

1

.5

217

100.0

Very seldom

Total

121

Table 78
Frequency Distribution for Ratings of the
Resource “Sport Coach” for NEs
Frequency

No. of NEs

Percent

Very seldom

116

53.5

Sometimes

38

17.5

Seldom

25

11.5

Often

24

11.1

Very often

14

6.5

217

100.0

Total

Table 79
Frequency Distribution for Ratings of the
Resource “Mobile Apps” for NEs
Frequency

No. of NEs

Percent

Very seldom

66

30.4

Sometimes

60

27.6

Often

42

19.4

Seldom

35

16.1

Very often

14

6.5

217

100.0

Total

14	
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Figure 4. Resource rankings in descending order for novice exercisers
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Table 80
Mean Rank of Resource Ratings for
Novice Exercisers (N = 217)
ERA Items

Mean Rank

Certified personal trainers

8.66

Blogs

7.44

Internet

11.33

Research journals

7.23

Magazines

9.91

Athletic trainer and physical therapist

9.70

Medical doctor

7.93

Chiropractor and massage therapist
Other exercisers

7.29
12.28

Posters

6.94

Infomercials

5.86

TV programs

9.16

Group exercise classes

9.74

Clinics

5.35

Sport coach

7.62

Mobile apps

9.54

Research Question 4
To determine if the resources utilized, as assessed by the ERA, distinguished AEs from
NEs, as asked in Research Question 4, a series of Mann-Whitney U tests were carried out to
examine differences in ranks between NE and AE for each resource. A Bonferroni adjustment
was applied to each test to control for the number of comparisons being made resulting in an
alpha level of .003 for each test. Results showed that AEs utilize sport coaches (U = 33,403.00,
p = .001), clinics (U = 34,834.50, p = .002), and research journals (U = 30,479.50, p < .001)
significantly more than NEs. Conversely, analyses revealed that NEs use TV programs (U =
32,152.50, p < .001) and infomercials (U = 34,572.00, p = .001) significantly more than AEs
(see Tables 81 & 82).
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Table 81
Mean Rank of Education Resource Assessment
ERA Items
Certified personal trainers

Blogs

Internet

Research journals

Magazines

Athletic trainer and physical therapist

Medical doctor

Chiropractor and massage therapist

Other exercisers

Posters

Infomercials

TV programs

Group exercise classes

Clinics

Sport coach

Mobile apps

Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total
Novice Exerciser
Autonomous Exerciser
Total

N
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585
217
368
585

Mean Rank
268.49
307.45

Sum of Ranks
5,8262.50
11,3142.50

279.15
301.17

60,576.00
110,829.00

280.06
300.63

60,773.50
110,631.50

249.46
318.68

54,132.50
117,272.50

292.34
293.39

63,437.50
107,967.50

267.15
308.24

57,972.50
113,432.50

297.82
290.16

64,626.50
106,778.50

284.48
298.02

61,732.50
109,672.50

283.67
298.50

61,555.50
109,849.50

313.25
281.06

67,975.50
103,429.50

317.68
278.45

68,937.00
102,468.00

328.83
271.87

71,356.50
100,048.50

293.39
292.77

63,666.50
107,738.50

269.53
306.84

58,487.50
112,917.50

262.93
310.73

57,056.00
114,349.00

310.65
282.59

67,411.50
103,993.50

124

Table 82
Test Statisticsa for ERA
Certified
Personal
Trainer
Mann-Whitney U 34,609.500

Chiropractor/
Massage
Therapist

Blogs

Internet

Magazines

AT
and PT

36,923.000

37,120.500

30,479.500

39,784.500

34,319.500

38,882.500

38,079.500

57,972.500 106,778.500

61,732.500

Wilcoxon W

58,262.500

60,576.000

60,773.500

54,132.500

63,437.500

Z

-2.776

-1.608

-1.487

-4.998

-.076

-2.911

-.555

-1.000

Asymp. Sig.
(2-tailed)

.006

.108

.137

<.001

.939

.004

.579

.318

Other
Exercisers

Posters

Infomercials

TV
Programs

Group
Classes

Clinics

35,533.500

34,572.000

32,152.500

39,842.500

34,834.500

33,403.000

36,097.500

61,555.500 103,429.500 102,468.000 100,048.500 107,738.500 58,487.500

Mann-Whitney U 37,902.500
Wilcoxon W

a

Medical
Doctor

Research
Journals

Sport Coach Mobile Apps
57,056.000

103,993.500

Z

-1.080

-2.446

-3.412

-4.139

-.045

-3.067

-3.477

-2.010

Asymp. Sig.
(2-tailed)

.280

.014

.001

<.001

.964

.002

.001

.044

Grouping variable: NE or AE

Additionally, to assess the extent to which resources used predicted whether an individual
was AE or NE, where the effect of each resource controlled for the remaining resources, binary
logistic regression was carried out, with type of exerciser (AE vs. NE) as the binary dependent
variable, and the individuals’ ratings of each resources as the multiple predictors.
The logistic regression model using the standardized ERA ratings as predictors (see
Table 83) predicted a person’s classification as AE significantly better than the constantonly model, χ2(2) = 68.99, p < .001. The Hosmer-Lemeshow Goodness-of-Fit Test revealed a
good model fit, χ2(8) = 9.465, p = .305, indicating the model fit well and had predictive value
(Allison, 2013). Based on Nagelkerke’s R2, the model explained 15.20% of the variance in the
outcome. Using a 50% cutoff classification rule, the model correctly predicted 67.20% of the
cases. Among NEs, 35.00% were classified correctly and, among AEs, 86.10% were classified
correctly.
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Table 83
ERA as a Predictor of NE or AEa
Predicted
Observed
Novice exerciser
Autonomous exerciser
Overall percentage
a

Novice
exerciser

Autonomous
exerciser

Percentage
Correct

76

141

35.0

51

317

86.1
67.2

The cut value is .500.

Table 84 provides the estimated regression coefficients for the logistic regression. Items
on the ERA that significantly predicted type of exercise included the use of research journals,
infomercials, and TV programs (χ2(1) = 9.17, p = .002; χ2(1) = 4.47, p = .035; and χ2(1) = 7.02,
p = .008, respectively). Odds-ratios for each predictor indicated that the use of research journal
subscale scores resulted in a 1.35 times increase in the odds of being classified as an AE, while
each SD increase in infomercials and TV programs scores resulted in 1.347 and 1.272 times
lower odds of being classified, respectively, as an AE. In other words, those who utilize research
journals more often are likely to be an AE, whereas those who utilize infomercials and TV
programs are likely to be an NE.
This chapter reported data analysis pertaining to the research questions regarding the
SDLES, OCLI, and ERA. A total of 585 valid responses were collected through Qualtrics
and were analyzed using Mplus and SPSS software packages. Demographic information was
summarized and presented in the form of frequency distribution tables. The SDLES was
analyzed on a developmental sample of participants with confirmatory factor analysis to assess
the predicted factor structure, which was unsuccessful. Exploratory factor analysis was next
performed on the SDLES, followed by item reduction procedures, resulting in a final two-factor
structure of the revised SDLES. The revised SDLES contains 11 items, and CFA performed
on a confirmatory sample of participants was successful. Internal consistency of the SDLES
was calculated using McDonald’s omega. Factorial invariance of the SDLES was assessed to

determine if the instrument functioned in a similar manner and had a similar structure for AEs
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and NEs. Binomial logistic regression was performed to determine if the SDLES discriminates
between AE and NE, as well as if it does so in a different manner than the OCLI. The
predictability of the OCLI to classify AE or NE was assessed using logistic regression. Resources
utilized by AE and NE were both assessed with Friedman Rank Order Test. Assessment of the
predictability of the resources utilized to classify AE or NE was assessed with the Mann-Whitney
U test with Bonferroni adjustment. Finally, assessment of the extent to which resources could be
used to predict AE or NE, a binary logistic regression was performed. In Chapter 5, a discussion
of the research question of the study as well as a conclusion, limitations, recommendations for
future research, and implications for practice are presented.
Table 84
ERA Items as Predictors of NE or AE
ERA Items

B

SE

Wald

df

Sig.

Exp(B)

Certified personal trainer

.144

.081

3.157

1

.076

1.155

Blogs

-.020

.095

.045

1

.832

.980

Internet

.177

.107

2.741

1

.098

1.194

Research journal

.302

.100

9.173

1

.002

1.353

Magazines

.019

.095

.041

1

.840

1.019

Athletic trainer and physical therapist

.054

.086

.393

1

.531

1.056

Medical doctor

-.102

.094

1.175

1

.278

.903

Chiropractor/massage therapist

-.084

.088

.907

1

.341

.919

Other exercisers

.120

.095

1.604

1

.205

1.128

Posters

-.059

.120

.241

1

.623

.943

Infomercials

-.298

.141

4.469

1

.035

.742

TV programs

-.240

.091

7.024

1

.008

.786

Group exercises

-.079

.078

1.039

1

.308

.924

Clinics

.140

.121

1.337

1

.248

1.150

Sport coach

.114

.078

2.123

1

.145

1.121

Mobile apps

-.126

.082

2.330

1

.127

.882

Constant

-.095

.466

.041

1

.839

.910

CHAPTER FIVE
DISCUSSION
The purpose of this study was to develop and provide validity evidence for scores from
an instrument that measures self-directed learning (SDL) in exercisers, and from a second
instrument that measures choice of learning resources by exercisers. The two instruments
developed for this dissertation will be termed the Self-Directed Learning for Exercise Scale
(SDLES) and the Education Resource Assessment (ERA). This chapter provides a discussion of
the results, study limitations, conclusions, recommendations for future research, and implications
for practice.
Discussion of Results
The first section of the instrument dealt with the general demographic characteristics
of the sample. These characteristics included age, gender, ethnicity, educational level, weekly
exercise frequency, duration, and preference.
Discussion of Research Question 1a:
“Do Scores from the SDLES Reflect a Three-Dimensional Structure?”
The items in the SDLES were developed utilizing a deductive method that was based
upon prior item structure and content found in the instruments developed by Fisher et al. (2001)
and Williamson (2007).
Confirmatory factor analysis of the SDLES using the original 28 items revealed that the
three-dimensional structure, present in the OCLI and chosen as the model for the SDLES, was
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not present. Specifically, the analysis indicated that the SDLES structure did not fit into the three
dimensions found in the OCLI: (1) proactive drive, (2) cognitive openness, and (3) commitment
to learning (Oddi, 1984, 1986).
Exploratory factor analysis was carried out on the developmental sample to explore the
factor structure of the instrument. This analysis revealed that a two-factor model using a reduced
set of the items was most appropriate. This two-factor model contained 11 items total. This twofactor model was re-assessed with the confirmatory sample using confirmatory factor analysis
(CFA), and the two-factor structure was supported by this sample. The final two-factor structure
of the SDLES was chosen for reasons of parsimony. These two factors were labeled Motivation
and Cognition to represent the underlying constructs of the items in each factor.
The resultant two-factor structure revealed underlying constructs that, while somewhat
distinct, still align with past SDL instruments. The Motivation factor addresses items that inspire

and drive a person to want to exercise more, similar to the OCLI factor of Proactive Drive (Oddi,
1986) and the SDLRS factors of Independence in Learning, Love of Learning, and Orientation
for Future Learning (Guglielmino, 1977). The final items that comprise the SDLES are shown in
Table 85, and the revised instrument is found in Appendix J.
The Cognition factor of SDLES addresses knowledge gathering, self-assessment, and
reflection. It addresses items that are similar to the OCLI factors of Commitment to Learning
and Cognitive Openness (Oddi, 1986), and the SDLRS factors of Responsibility for One’s Own
Learning and Possession of Basic Problem Solving and Learning Skills (Guglielmino, 1977).
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Table 85
Items that Make Up the Final Version of SDLES
Subscale 1: Motivation

Subscale 2: Cognition

1. I regard physical challenges as motivation to learn
more.

7. I identify the important points when reading
literature on exercise.

2. My exercise routine keeps me interested in learning
more about improving my health and training.

8. I actively seek research-based evidence of
statements or claims about exercise.

3. I find that reaching physical goals inspires me to learn
more.

9. I enjoy exploring information beyond my planned
training program.

4. I find that failing to reach physical goals inspires me
to learn more.

10. I am able to relate knowledge about what I learn to
my exercise training.

5. I value critique of my exercise as an important
component of my learning.

11. I am able to analyze and critically reflect on
new ideas, information, methods, or personal
experiences related to exercise.

6. Interacting with others helps me learn more about
exercise.

The two-factor structure of the SDLES supports the concept of an individual’s autonomy
for learning within a specific domain. The act of being self-directed is a practice of self-direction
and self-regulation (Nunez et al., 2006). The inclusion of collaborative learning as part of the
SDLES, in the form of valuing critique and interacting with others, aligns with the work of
Peters and Gray (2005) who state that the learner is involved with others “while in the act of
learning” (p. 14). These findings indicate that the SDLES possesses relevant content and is
consistent with prior research (Guglielmino, 1977; Nunez et al., 2006; Oddi, 1986; Ryan & Deci,
2000b; Vlachopoulos & Michailidou, 2006).
The motivation that arises from both reaching or failing to reach goals can play an
important role in developing self-efficacy for exercise. The ability to evaluate and reflect upon
critique and personal experiences in an effort to meet goals are critical factors for developing
self-efficacy (Gist & Mitchell, 1992). As experience increases, new levels of self-efficacy are
obtained.
Autonomy support, as explained by Jang et al. (2010), is essential for nurturing internal
drive. The items on the SDLES related to “interacting with others” and “valuing critique” are
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examples of autonomy-supportive behaviors. The utilization of autonomy-supportive behaviors
have been shown to increase affect and individual autonomy (Froiland, 2011), and autonomysupportive learning environments lead to greater satisfaction, achievement, and fitness (Shen

et al., 2009). Autonomy support is a possible role of the exercise professional or peer group of an
exerciser.
The lack of contextually based instruments to investigate Self-Determination Theory
(SDT) was a concern of Van den Broeck et al. (2010). In an attempt to address this gap in
the literature, Vlachopoulos and Michailidou (2006) developed the contextually based Basic
Psychological Needs in Exercise Scale (BPNES). Whereas the BPNES items were created to
assess autonomy, competence, and relatedness, the three factors at the core of the SDT (Deci
& Ryan, 2000), the final 11-item SDLES offers another domain-specific instrument to measure
SDL for exercise. The two-factor structure of the SDLES provides another exercise-domainspecific instrument to complement the BPNES.
Discussion of Research Question 1b:
“Is There Evidence of Internal Consistency Reliability for the Scores from the SDLES?”
Assessment of the internal consistency reliability of the SDLES instrument was
conducted by using McDonald’s omega, an alternative to the commonly utilized Cronbach’s
alpha, which does not assume tau-equivalence and is less likely to underestimate congeneric
variables (Dunn et al., 2014). The computed values of McDonald’s omega demonstrated that
scores from both the Motivation and Cognition factors demonstrated evidence of high internal
consistency reliability. This finding indicates that the two-dimensional SDLES shows evidence
for the structural fidelity aspect of construct validity recommended by Messick (1995) for the
constructs of Motivation and Cognition.

Discussion of Research Question 1c:
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“Do Scores from the SDLES Exhibit Factorial Invariance by Type of Exercisers
(Novice Exerciser vs. Autonomous Exerciser)?”
In the present study, participant classification as either an autonomous exerciser (AE) or
novice exerciser (NE) was based upon the number of months a person had been exercising for
three or more days per week. Specifically, those exercising six months or more were classified
as AE, and those exercising less were classified as NE. Based upon this criterion, a total of 368
participants (62.9%) were classified as AEs and the remaining 217 (37.1%) were classified as
NEs. Factorial invariance testing is a process of determining whether estimates remain the same
during factor analysis, regardless from which sample of the study they are obtained. When an
instrument displays factorial invariance, scores can be compared across sample groups with
confidence that the findings are meaningfully generalizable (Messick, 1995; Smith et al., 2016).
The factorial invariance testing of the SDLES demonstrated strict measurement
invariance and structural invariance, meaning that the instrument possesses the ability to make
meaningful comparisons between the two exercise groups, AE and NE, with an equal degree
of precision. The ability to use the SDLES to compare the SDL practices of exercisers can be
useful for the exercise professional. During an initial screening of clients, the ability to determine
the level of commitment to learning about exercise could be used to help develop not only the
training plan but also the educational aspects of exercise programming.
Discussion of Research Question 2:
“Does the SDLES Discriminate Between Autonomous Exercisers and Novice Exercisers,
and in a Different Manner than the OCLI?”
One of the primary SDL instruments used extensively in literature is the OCLI. The
OCLI (Oddi, 1986), and numerous other instruments (Fisher et al., 2001; Guglielmino, 1977;
Williamson, 2007), attempt to measure the level of self-directedness a person possesses. While
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these instruments have been very important to building the body of SDL research that currently
exists, they may lack the ability to differentiate between novice and more advanced individuals
within a given context.
The SDLES supports the contention that the OCLI, and other commonly utilized
measures of SDL such as the SDLRS/LPA, may be too generalized (Tough, 1979a, 1980) and
may lack a grounding in situation-specific context (Candy, 1991). To address the contextual
measurement of SDL, there have been a limited number of researchers who have developed

instruments specific to tasks and professions (Curran et al., 2006; Fisher et al., 2001; Robertson
et al., 2003; Williamson, 2007).
In the present study, the SDLES was found to predict individuals as either AE or
NE more accurately than the OCLI. This supports the use of the contextually based SDLES
instrument as a means of determining exercise classification. Overall, the SDLES was highly
effective at predicting exercise classification, whereas the OCLI has no utility for exercise
classification prediction.
Utilizing the SDLES is preferable over the OCLI, and possibly other general measures of
SDL, due to its ability to address the specific domain of exercise. Where other SDL instruments
measure general abilities of SDL in humans, a finding which is not surprisingly repeated
exhaustively in the literature, the SDLES has the ability to focus on a specific function, exercise,
and, in doing so, is a better choice for SDL research related to exercise.
Silen and Uhlin (2008) challenged the commonly held assumption that SDL is a general
attribute and voiced concern that the concept was oversimplified. Based upon the analysis of the
scores, the SDLES scores were found to exhibit validity, and results were found to be different
between the AE and the NE, demonstrating evidence supporting the concept of domain-specific
SDL. This support for a domain-specific form of SDL warrants further exploration.

Discussion of Research Question 3a and 3b:

133

“What Resources Do Autonomous Exercisers Utilize?
and “What Resources Do Novice Exercisers Utilize?”
In original work by Knowles (1975), material resource selection and strategy choices
are an integral part of SDL. Although resource selection and strategy choices are applicable to
a wide variety of exercisers, many who exercise are attempting to offset some perceived threat
to their health. Baumgartner (2011) found that those diagnosed with serious chronic illnesses
were inclined to learn in a variety of ways and sought out multiple resources when undertaking
SDL activities. The participants who completed the SDLES were not questioned regarding
health history; however, they did demonstrate that they utilized a number of different learning
resources. The most common resources that AEs utilized included other exercisers, the Internet,
athletic trainers and physical therapists, magazines, personal trainers, and group exercise classes.
The most common resources that NEs utilized were very nearly the same as those utilized
by AEs, but in a slightly different order. The rank order of these top six resources for both groups
included other exercisers, the Internet, magazines, group exercise classes, athletic trainers and
physical therapists, followed by mobile apps. The one departure from agreement was that the
NEs did not value personal trainers as a resource as highly as the AEs; instead, NEs were found
to prefer mobile apps.
Discussion of Research Question 4:
“Do the Resources Utilized, as Measured by the ERA, Predict Whether
a Person Is a Novice or Autonomous Exerciser?”
The ERA is a new instrument that serves two primary purposes. First, it was found to be
useful for predicting whether an individual was either an AE or an NE. Those who select sport
coaches, clinics, and research journals as resources are more likely to be AEs than NEs; whereas
those who utilize TV programs and infomercials more frequently are more likely to be AEs than NEs.

The second primary purpose of the ERA was to determine which specific resources are
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predictive of either an AE or an NE. It was determined that the ERA was able to discriminate
between the two exercise categories based upon the responses regarding the utilization of
research journals, infomercials, and TV programs. Regression coefficients from the logistic
regression indicated that while sport coaches, clinics, and research journals were the most
commonly used items for AEs, only research journals were found to be significantly predictive.
For NEs, significantly predictive resources included infomercials and TV programs. The use of
research journals increased the odds of being an AE by 1.35 times, and the use of infomercials
and TV programs scores lowered the odds 1.347 and 1.272 times, respectively, of being
classified as an AE.
These findings may not seem surprising because, for anyone who is just undertaking a
novel activity, in this case exercise, the easiest and most readily available resource likely would
be utilized. Similar to the findings of Horsley et al. (2009), the lack of proper guidance could
lead to information gathering that exhibits a lack of high-level SDL practices. As NEs become
more aware of other resources, they may begin to utilize new and possibly formerly unknown
sources of information.
Effective modeling of proper exercise behaviors and practices from others leads to
better SDL practices (Hmelo-Silver, 2004). With proper support, possibly from peers, exercise
professionals, and other exercisers, the NE may be directed to resources that are more technical,
detailed, and more likely evidence-based. As a person becomes more serious and autonomous in
their exercise endeavors they would be expected to seek out different and possibly more reliable
resources, thus leading to the use of more research-based information.

Limitations of the Study
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For this study, the following limitations were considered:
1.

The phenomenon of general SDL is measurable, but there is little research to substantiate
the measurement of domain-specific SDL.

2.

The participants were asked to respond to the survey items in a non-biased manner. It is
possible that some participants may have completed the instrument with social desirability
bias by a conscious or subconscious attempt to offer answers that they felt were more
desirable than a factual answer (Dodou & De Winter, 2014).

3.

Individuals who are employed in an exercise or health-related profession may reveal
very different results. Due to the nature of their work they would be expected to be more
inclined to be more self-directed regarding exercise and may choose different resources
than found in the present sample.
Conclusions
The present study involved the development and assessment of two different instruments:

(1) the SDLES and (2) the ERA. The development and assessment of the first instrument, the
SDLES, was grounded in the work of Messick (1995) who conceived the Unified Validation
Theory to establish a basis for scale use and interpretation related to a given construct, as well as
assessment of the value of implications and social consequences. The procedures for instrument
validity support proposed by Messick, as delineated into five criteria by Cook and Beckman
(2006), were fulfilled by the SDLES. Applying a unified theory of validity resulted in a process
that provided validity evidence for the SDLES scores.
First, an extensive review of literature was performed supporting the evidence for the
construct of SDL. Second, the response format was performed using an online survey with
a simple to follow interface on the individual’s personal electronic device. Third, the factor
analysis performed resulted in an instrument with a two-factor structure and resulted in scores
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that displayed evidence of reliability and validity. Fourth, the SDLES scores were successfully
compared to an established SDL-measuring instrument, the OCLI, as well as to two different

categories of exercisers. Finally, the scores provided from the SDLES could effectively be used
to discriminate between AEs and NEs.
The use of a construct-linked scale helps to test the concepts and predictions of a
domain. To better understand a specific domain, Bunderson (2003) recommends the use of
construct-relevant exploration. The OCLI, being a more general and not construct-relevant
SDL instrument, failed to discriminate between the AE and NE, thus leaving a gap in the ability
to apply SDL concepts effectively to the domain of exercise. However, the current evidence
indicates that the SDLES can be used to generate meaningful information regarding SDL for the
domain of exercise. The 11-item SDLES demonstrated a high degree of internal consistency and
reliably measured the underlying two-factor structure. The SDLES possesses strict measurement
invariance, allowing for comparison of factor means with the same precision for each group
of exercisers sampled. The instrument also possesses structural invariance, supporting the
contention that it measures the underlying construct of SDL for exercise. The SDLES subscale
scores for Motivation and Cognition as well as the total composite scores significantly predict
an individual as an AE or NE. On the other hand, the previously established and supported SDL
instrument that was used for comparison, the OCLI, did not produce scores that possessed a
predictive value for either type of exerciser.
The second instrument developed in this study, the ERA, was designed to ascertain the
preferred learning resources by exercisers. The ERA was effective at assessing resources used
by both AEs and NEs. The commonly utilized resources of the AE and NE were similar in many
regards.
Through the use of assessment tools that provide valid measures of SDL for exercise, it is
possible to quickly and clearly ascertain the level of a client’s SDL and the primary information
sources utilized, and thus better understand the client’s level of learning autonomy and
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dedication to self-improvement. Furthermore, by exploring the resources utilized by clients, the
training practitioner will better be able to gain insight as to the context and viewpoint of client

learning practices. In the absence of such information, current exercise scientists are ill-equipped
to address the interest, learning endeavors, and resources of their clientele. Without a method
to assess the exercise-specific self-directedness of AEs, the question of where and how they
obtain information would remain unanswered. This knowledge is critical to the development of
more effective formal education programming, exercise instruction, and scientific literature. The
validity evidence generated for scores from the SDLES results in the ability to confidently use
the SDLES to better understand if an individual is at the level of autonomy or just beginning to
explore exercise. The ERA further assists in understanding the manner in which individuals learn
about exercise. Together, the SDLES and ERA can be confidently used to help learn about, and
subsequently educate, the autonomous and novice exercisers.
Implications for Practice
The findings of this study possess implications for the exercise professional as well as
the adult educator. First, the SDLES is capable of discriminating between AEs and NEs. This
discrimination can be very helpful when attempting to determine an individual’s current level of
commitment for exercise. In spite of their best intentions and efforts, many fail to become AEs as
shown by past research regarding exercise adherence (Dishman, 1982, 1994; Oldridge, 1982). If
the SDLES is administered and the individual is found to already exhibit the SDL characteristics
of an AE, then the planning of exercise and the level of educational direction may be enhanced.
If a person is an NE, he or she may need more motivation to not only exercise but also to discern
between good exercise information and false claims, fads, or gimmicks. If a person is an AE,
he or she likely has already undertaken an SDL program for exercise and, therefore, will have a
different set of questions and concerns.

Those working in the exercise industry can use the information supplied by the SDLES to
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improve client adherence and understanding. Dropout rates in clinical and recreational settings have
been shown to be at 50% by three months to six months (Dishman, 1982; Garcia & King, 1991;
Oldridge, 1982; Olson & Zanna, 1982). Adherence beyond six months is enhanced if the individual
has high self-efficacy for exercise (Garcia & King, 1991), which can be enhanced by higher levels of
learning related to exercise. The SDLES can help identify levels of motivation, and comprehension
of exercise-related learning can be used to help the exercise professional in a variety of ways. If a
person has a low level of SDL for exercise, his or her likelihood of dropping out may be higher. As a
person becomes more educated on the benefits of exercise, he or she gains self-efficacy.
The ERA shows that the resources selected vary between novice and experienced exercisers.
This information can be used to accomplish two primary objectives. First, it can be used to
discriminate between a person who is new to exercise and who may be at risk of dropping out and
the person who possesses exercise autonomy and is committed to exercise practice. Second, it can
be used to understand the methods of learning that individuals utilize as they attempt to learn more
about exercise.
The ERA can help the practitioner develop effective strategies to enhance the exercise
practices of clientele. Knowing where NEs gather exercise information is helping the practitioner
determine the quality and depth of learning. Some of the sources that NEs use may not necessarily
be reliable such as TV programs and infomercials. The AEs use similar sources but also seek
information from research journals, an indication that they are attempting to gain more evidencebased learning, which may help them be more discerning of some of the questionable information
presented in TV programs and infomercials.
Another way in which the information gathered from the ERA can be of use is with the
design and implementation of recruitment and retention methods. Based upon the preferred types of
resources of new exercisers, it may be possible to promote preferred TV options and help explore the
positives and negatives of particular claims made on infomercials. Delivering recruitment materials

in preferred formats and resources may help spur on the NE or encourage the AE to try something
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new. For the more advanced exerciser, guidance may be given so that selected resources that are
more evidence-based are available and known to the exerciser. All of these activities can help
improve self-efficacy and potentially help the exerciser become and remain autonomous so that they
have a longer, healthier lifestyle.
For the adult educator, the findings of this study support the concept of domain-specific
instrumentation. The development of the SDLES revealed that it could effectively discriminate AEs
from NEs, where a more general SDL instrument possessed no indication of discrimination between
groups. The most commonly utilized instruments to measure SDL, the SDLRS/LPA (Guglielmino,
1977; Guglielmino & Guglielmino,1991) and the OCLI (Oddi, 1986) are not contextually based but,
rather, they measure general SDL abilities or readiness to learn. The vast majority of SDL research
indicates that humans are self-directed, regardless of age, gender, educational level, and ethnicity.
Both the SLDRS/LPA and OCLI have considerable validity evidence, but the lack of domain
specificity leads to the potential for inappropriate generalizations to a specific context or domain.
SDL instruments developed to assess the learning within specific contexts do exist for
the domains of nursing research (Fisher et al., 2001; Williamson, 2007), healthcare professions
(Curran et al., 2006; Robertson et al., 2003), and accounting (Smith, 2001). These domain- specific
inventories explore SDL characteristics, abilities, deficits, and the learning progress learners possess
for content knowledge and skill enhancement. While the SDLRS/LPA and OCLI are able to ascertain
general SDL ability, the domain-specific SDL is better served with those instruments focused on
construct-linked measures. The domain theory proposed by Bunderson (2003) is a research design
that is focused on construct-linked measurements intended to support theory exploration and
development. Instruments developed that were grounded in domain theory not only generate scores
from instruments, they also help the researcher explore the meanings of scores within the context in
which they are obtained. The contextual grounding of the SDLES and ERA allows for a meaningful
interpretation of the findings.

Recommendations for Future Research
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Based upon the findings of this study, the following recommendations are suggested for
future research:
1.

Although this study has generated data for the establishment of validity support for the
SDLES, it would be very useful to develop normative data regarding the ranges of expected
scores from the SDLES for both the AE and NE. This would help future researchers and
practitioners more readily determine the exercise category of their participants.

2.

While the results of this study demonstrated validity evidence for the SDLES,
administering the instrument to individuals who are younger than 18 years and older than
60 years may reveal very different results. This may be especially useful for the high
school educator as well as for those who train older adults.

3.

The sample for the present study consisted of participants from the United States. The
SDLES and ERA may result in very different results if administered in other countries. By
administering the SDLES and ERA in other countries, different levels of exercise-specific
SDL and resources may be revealed.

4.

In the present study, the SDL was compared to the OCLI. Future research should compare
the SDLES to the other SDL instruments, the SDLRS and LPA, to see if they distinguish
between AEs and NEs in a similar or distinct manner.

5.

While the SDLES was designed for the specific domain of exercise, it could be modified to
a variety of other domains by simply taking out the focus on exercise in the instructions and
replacing any terms that are domain specific to the context being investigated. This research
could then further explore the concept of the domain specificity of SDL instruments.

6.

The concept of domain-specific SDL should be explored, and the generalizability of the
SDLRS/LPA, OCLI, and other general measures of autonomy, SDL, SDT, and so on,
should be called into question, perhaps by using a research design similar to that used in
the present study. Such an analysis could greatly improve many facets of adult education
for any given domain.
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Informed Consent
Self-Directed Learning for Exercise Scale (SDLES)
and Education Resource Assessment (ERA)
Online Survey Information Sheet

Purpose of the research: The purpose of this study is to develop and provide validity evidence
for scores from an instrument that measures self-directed learning (SDL) in exercisers, and from
a second instrument that measures choice of learning resources by exercisers.
What you will do in this research: If you decide to participate, you will complete a short
demographic questionnaire and the survey about your SDL for exercise. Some of the SDL
questions will be about SDL practices, and others will be about what sources you have used to
learn more about exercise.
Time required: The survey will take approximately seven minutes to complete.
Risks: None of the questions should cause any form of discomfort or embarrassment. There are
no incorrect answers for this survey, so there are no foreseeable risks if you choose to participate.
Benefits: There are no direct benefits, but you may find it interesting to consider your responses
to questions about your SDL practices and where you learn more about exercise. The results of
this research will be shared with the supervisor of your training facility in the form of a poster so
that they may display the findings in a public area such as a bulletin board.
Confidentiality: Your responses will be kept confidential and anonymous. When demographic
information and survey results are reported, responses will be aggregated (added together) and
described in summary.
Participation and withdrawal: Your participation is completely voluntary, and you may refuse
to participate without penalty or loss of benefit to which you may otherwise be entitled. You may
quit at any time without penalty or loss of benefit to which you may otherwise be entitled.
To contact the researcher: If you have questions or concerns about this research, please contact
Tim Piper: (309) 221-0276; Brophy Hall 221s, Western Illinois University, Macomb, Illinois,
61455; E-mail: tj-piper@wiu.edu. You may also contact the faculty member supervising this
work: Dr. Thomas Smith, Associate Professor, Department of ETRA, (815) 753-9445, E-mail:
tjsmith@niu.edu.
Whom to contact about your rights in this research, for questions, concerns, suggestions, or
complaints that are not being addressed by the researcher or research-related harm: Office
of Research Compliance at Northern Illinois University, (815) 753-8524
Note: By beginning the survey, you acknowledge that you have read this information and
agree to participate in this research, with the knowledge that you are free to withdraw your
participation at any time without penalty.
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Demographic Information
Age: ________ years old

Gender:

Ethnicity: Check all ethnic groups of which
you consider yourself to be a member:

Highest Level of Education Completed:

•
•
•
•
•
•

White (non-Hispanic)

Black/African American
Asian American

Native American

Hispanic/Spanish

Other _____________________________

Average Duration of Exercise Session:
•
•
•
•
•
•

15-29 minutes per session
30-44 minutes per session
45-59 minutes per session
60-74 minutes per session
75-89 minutes per session
90+ minutes per session

What type of exercise do you currently use
as a part of your training? (Check all that
apply.)
•

Group exercise classes

•

Muscular conditioning exercise

•
•
•
•

Cardiovascular exercise
Flexibility exercise
Water exercise

Training with a personal trainer, exercise
scientist, or wellness coach

Male

Female

•

Less than high school diploma

•

Associate degree or trade school degree

•
•
•

High school diploma

Four-year college degree

Graduate or professional degree

Current Weekly Exercise Habits:
•

Rarely exercise (less than 1 day per week

•

Exercise 3-5 days per week

•
•

Exercise 1-2 days per week
Exercise 6-7 days per week

How long have you been consistently
exercising 3 or more days per week?
•
•
•
•

I do not consistently exercise 3 or more
days per week
1-2 months
3-5 months
6+ months

APPENDIX C
SELF-DIRECTED LEARNING FOR EXERCISE SCALE (SDLES)

163

APPENDIX C
Self-Directed Learning for Exercise Scale (SDLES)

These statements are designed to collect information about how you approach learning specifically
for exercise. There are no “right” or “wrong” answers to these statements. Read each item on the scale
provided and select the most appropriate response that best describes your behavior. Do not think too
long about the statement. Your first reaction will usually be your most accurate response. Remember, this
instrument is specifically designed to address how you learn about exercising.

Self-Directed Learning for Exercise Scale (SDLES)
Response options, 1 = very seldom, 2 = seldom, 3 = sometimes, 4 = often, 5 = very often
1. I incorporate new ideas into my current training practices.

1

2

3

4

5

2. I feel that I am learning without being coached or trained by a professional trainer.

1

2

3

4

5

3. I participate in group discussions about exercise.

1

2

3

4

5

4. I learn from my training partners.

1

2

3

4

5

5. I find “hands-on” learning more effective than lectures on exercise.

1

2

3

4

5

6. I find professional instruction useful for improving my training exercises.

1

2

3

4

5

7. My knowledge of effective exercise routines directs me toward further development and
improvement in my learning.
8. I regard physical challenges as motivation to learn more.

1

2

3

4

5

1

2

3

4

5

9. My exercise routine keeps me interested in learning more about improving my health and training.

1

2

3

4

5

10. I am able to develop my own learning strategy for acquiring knowledge of exercise routines.

1

2

3

4

5

11. I attempt or revise new training programs or routines when necessary.

1

2

3

4

5

12. I identify the important points when reading literature on exercise.

1

2

3

4

5

13. I actively seek research-based evidence of statements or claims about exercise.

1

2

3

4

5

14. I keep a log of my routines, observations, and new learning about exercise.

1

2

3

4

5

15. I enjoy exploring information beyond my planned training program.

1

2

3

4

5

16. I am able to relate knowledge about what I learn to my exercise training.

1

2

3

4

5

17. I raise relevant questions in exercise training sessions with instructors or trainers.

1

2

3

4

5

18. I am able to analyze and critically reflect on new ideas, information, methods or personal
experiences related to exercise.
19. I keep an open mind to others’ ideas on exercise.

1

2

3

4

5

1

2

3

4

5

20. I self-assess before I get feedback from professionals.

1

2

3

4

5

21. I identify areas for development in my exercise knowledge and practice of exercise.

1

2

3

4

5

22. I am able to monitor how my knowledge of exercise changes my exercise practice.

1

2

3

4

5

23. I know my physical strengths and areas that need improvement.

1

2

3

4

5

24. I find that reaching physical goals inspires me to learn more.

1

2

3

4

5

25. I find that failing to reach physical goals inspires me to learn more.

1

2

3

4

5

26. I value critique of my exercise as an important component of my learning.

1

2

3

4

5

27. I intend to learn more about other forms of exercise (e.g., training styles, modes, etc.)

1

2

3

4

5

28. Interacting with others helps me learn more about exercise.

1

2

3

4

5

Sum of scores =
The three factors revealed in Oddi (1986) and the corresponding items in the SDLES: 9 = Proactive drive, 9 = Cognitive
openness, and 10 = Commitment to learning.

APPENDIX D
EDUCATION RESOURCE ASSESSMENT (ERA)

165

APPENDIX D
Education Resource Assessment (ERA)

These statements are designed to collect information about where you gather information
specifically for exercise. There are no “right” or “wrong” answers to these statements. Read
each item on the scale provided and select the most appropriate response that best describes your
behavior. Do not think too long about the statement. Your first reaction will usually be your most
accurate response.
Education Resources Assessment
I learn from . . . 1 = very seldom, 2 = seldom, 3 = sometimes, 4 = often, 5 = very often
1. Certified personal trainers

1

2

3

4

5

2. Blogs/chat rooms

1

2

3

4

5

3. Internet sites

1

2

3

4

5

4. Research journals

1

2

3

4

5

5. Magazines

1

2

3

4

5

6. Athletic trainers/physical therapists

1

2

3

4

5

7. Physicians

1

2

3

4

5

8. Chiropractors/massage therapists

1

2

3

4

5

9. Other exercisers

1

2

3

4

5

10. Posters/flyers

1

2

3

4

5

11. Infomercials

1

2

3

4

5

12. Exercise programs (TV, video)

1

2

3

4

5

13. Group exercise instruction

1

2

3

4

5

14. Clinics, conferences, retreats

1

2

3

4

5

15. Sports coaches

1

2

3

4

5

16. Apps for electronic devices

1

2

3

4

5
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Hierarchy of Analysis
Research Questions and Issues

Procedure that Addresses Each Question or
Issue

Establishing construct validity

Review by expert panel and revisions made
based upon feedback.

Research Question 1a – Do scores from the
SDLES reflect a three-dimensional structure?

Confirmatory factor analysis

Research Question 1b – Is there evidence of
internal consistency reliability for the scores
from the SDLES?

Confirmatory factor analysis
McDonald’s omega

Research Question 1c – Do scores from the
SDLES exhibit factorial invariance by type of
exercisers (novice exerciser vs. autonomous
exerciser)?

Factorial invariance by type of exerciser
(AE and NE)
–Comparative fit Index > .95
–Tucker-Lewis Index > .95
–Standardized root mean square residual < .08
–Root mean square error of approximation
< .06

Research Question 2 – Does the SDLES
discriminate between autonomous exercisers
and novice exercisers, and in a different
manner than the OCLI?

Logistic regression comparing AE to NE

Research Question 3a – What resources do
autonomous exercisers utilize?

Friedman Test

Research Question 3b – What resources do
novice exercisers utilize?

Friedman Test

Research Question 4 – Do the resources
utilized, as measured by the ERA, predict
whether a person is a novice or autonomous
exerciser

Mann-Whitney U test with Bonferroni
adjustment
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Expert Panel Review Form
Validation of Scale – Expert Panel Information & Instructions
Thank you for agreeing to be a part of my “expert panel” for assessing the items of
the instrument I have developed for my dissertation. The purpose of this study is to provide
validity evidence for scores from an instrument that intends to measures self-directed learning
(SDL) in and choice of learning resources by autonomous exercisers. The instruments developed
for this dissertation are referred to as the Self-Directed Learning for Exercise Scale (SDLES)
and the Education Resource Assessment (ERA). The research will answer the following
questions: Does the SDLES provide valid scores to measure SDL for the domain of exercise?
Based upon responses on the ERA, what resources do autonomous exercisers utilize? Do the
learning resources used by exercisers predict whether they are AE or NE? Upon answering these
questions, a more complete concept of SDL for exercise can be posited.
I am requesting your assistance with only the SDLES items and their fit with the three
dimensions found in Oddi Continuing Learning Inventory (OCLI). Scores from the OCLI were
found to reflect three factors or dimension: (1) proactive drive versus reactive drive, (2) cognitive
openness versus defensiveness, and (3) commitment to learning versus aversion to learning. The
refinement of the list of items resulted in the OCLI in use today. The items of the SDLES are
based upon these three dimensions.
My request to you is twofold. I would like you to read each item found under each stated
dimension and
1. determine if it fits with its associated dimension, and
2. offer feedback regarding means of improving any items you determine in need of
refinement.
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Validation of Scale – Expert Panel Feedback
Below are items from the SDLES along with the dimensions they are proposed to reflect:
Dimension 1: Proactive Drive, 9 items
1. I self-assess before I get feedback from professionals.
2. My exercise routine keeps me interested in learning more about improving my health
and training.
3. I attempt and revise new training programs or routines.
4. I am able to relate knowledge about what I learn to my exercise training.
5. I raise relevant questions in exercise training sessions with instructors or trainers.
6. I am able to decide my own learning strategy for exercise knowledge.
7. I am able to monitor how my new knowledge of exercise changes my exercise practice.
8. I find that reaching physical goals inspires me to learn more.
9. I find that failing to reach physical goals inspires me to learn more.
Dimension 2: Cognitive Openness, 9 items
10. I incorporate new ideas into my current training practices.
11. I participate in group discussions about exercise.
12. I learn from my training partners. I find training instruction from a professional useful.
13. I enjoy exploring information beyond my planned training program.
14. I keep an open mind to others’ ideas on exercise.
15. I identify the areas for further development in my exercise knowledge and practice.
16. I value critique of my exercise as an important component of my learning.
17. Interacting with others helps me learn more about exercise.
18. I feel that I am learning without being coached or trained by a professional trainer.
Dimension 3: Commitment to Learning, 10 items
19. I find “hands-on” learning more effective than lectures on exercise.
20. My inner drive for exercise knowledge directs me toward further development and
improvement in my learning.
21. I regard physical challenges as motivation to learn more.
22. I identify the important points when reading literature on exercise.
23. I actively seek research-based evidence of exercise statements or claims.
24. I keep an exercise log of my routines, observations, and new learning.
25. I am able to analyze and critically reflect on new ideas, information, methods, or
personal experiences related to exercise.
26. I am able to identify my physical strengths and areas that need improvement.
27. I intend to learn more about other forms of exercise (e.g., training styles, modes, etc.)

APPENDIX H
VALIDATION OF SCALE – EXPERT PANEL FEEDBACK FORM

173

APPENDIX H
Based on the items and proposed constructs above, please use the form below to
1. determine if each item reflects its proposed dimension, and

2. offer feedback regarding means of improving any items you determine to be in need
of refinement.

Dimension

Pertinent Items

Proactive drive

Items 1-9

Cognitive
openness

Items 10-18

Commitment to
learning

Items 19-28

Do items fit with
associated construct?

Feedback for item
Improvement
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Sample of Recruitment Flyer

Do you EXERCISE ?

Research Volunteers Needed
for a Study on Self-Directed Learning
and Exercise
Online Survey
Purpose of the research: The purpose of this study is to develop and provide validity evidence
for scores from an instrument that measures self-directed learning (SDL) in exercisers, and from
a second instrument that measures choice of learning resources by exercisers.
Who cannot help: Anyone who is employed in a profession that would
require them to learn specifically about exercise… Sorry, but you
would change the results of the study too much.
Who CAN help: All others who exercise for fitness, health, sports, or fun
What you will do in this research: Complete a few short online surveys
Time required: The survey will take approximately seven minutes to complete.
Risks: None of the questions should cause any form of discomfort or embarrassment. There are
no incorrect answers for this survey.
Confidentiality: Your responses will be kept confidential and anonymous.

Interested? Contact Tim Piper at TJ-Piper@wiu.edu OR
Go to the link:

https://az1.qualtrics.com/jfe1/preview/SV_ehY3xAJOO8SJ93f
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APPENDIX J
Final Version of the Self-Directed Learning for Exercise Scale (SDLES)

These statements are designed to collect information about how you approach learning
specifically for exercise. There are no “right” or “wrong” answers to these statements. Read
each item on the scale provided and select the most appropriate response that best describes your
behavior. Do not think too long about the statement. Your first reaction will usually be your most
accurate response. Remember, this instrument is specifically designed to address how you learn
about exercising.
Self-Directed Learning for Exercise Scale (SDLES)
Response options, 1 = very seldom, 2 = seldom, 3 = sometimes, 4 = often, 5 = very often
1.

I regard physical challenges as motivation to learn more.

2.

My exercise routine keeps me interested in learning more about improving
my health and training.

3.

1

2

3

4

5

1

2

3

4

5

I find that reaching physical goals inspires me to learn more.

1

2

3

4

5

4.

I find that failing to reach physical goals inspires me to learn more.

1

2

3

4

5

5.

I value critique of my exercise as an important component of my learning.

1

2

3

4

5

6.

Interacting with others helps me learn more about exercise.

1

2

3

4

5

7.

I identify the important points when reading literature on exercise.

1

2

3

4

5

8.

I actively seek research-based evidence of statements or claims about
exercise.

1

2

3

4

5

9.

I enjoy exploring information beyond my planned training program.

1

2

3

4

5

10. I am able to relate knowledge about what I learn to my exercise training.

1

2

3

4

5

1

2

3

4

5

11. I am able to analyze and critically reflect on new ideas, information,
methods, or personal experiences related to exercise.
Sum of scores =
The final two factors revealed by EFA and CFA:
Items 1-6 refer to the Motivation subscale.
Items 7-11 refer to the Cognition subscale.
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APPENDIX K
Original SDLES PAF/Common Factor Analysis & Random Normal Data Generation
Specifications for This Run:
Ncases

292

Nvars

28

Ndatsets

1000

Percent

95

Raw Data Eigenvalues, & Mean & Percentile Random Data Eigenvalues
Root

Raw Data

Means

Percentile

1.000000

9.512456

.726419

.826094

2.000000

2.239811

.631731

.700627

3.000000

.912555

.560912

.620220

4.000000

.847293

.499539

.556880

5.000000

.639002

.445211

.499099

6.000000

.385759

.394264

.444245

7.000000

.298900

.347305

.394709

8.000000

.263915

.302684

.347427

9.000000

.191717

.260665

.302656

10.000000

.162519

.221054

.261126

11.000000

.107237

.182004

.219298

12.000000

.087976

.146130

.181352

13.000000

.072894

.110245

.143679

14.000000

.037740

.075627

.109538

15.000000

.020872

.041818

.074771

16.000000

.003311

.008303

.040212

17.000000

-.020723

-.023654

.005665

18.000000

-.032369

-.055036

-.026712

19.000000

-.075084

-.086965

-.061021

20.000000

-.090060

-.117430

-.090647

21.000000

-.112401

-.147926

-.122839

22.000000

-.133792

-.178865

-.153714

23.000000

-.162662

-.208606

-.183712

24.000000

-.181999

-.238785

-.213375

25.000000

-.199784

-.270454

-.247415

26.000000

-.206667

-.303152

-.277938

27.000000

-.230407

-.336912

-.309965

28.000000

-.248843

-.379015

-.347152
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